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‘HE EVOLUTION OF THE ADOBE. 
By F. Howper. 


Tue picturesque feature which above 
ill others in Southern California at- 
tracts the attention of the traveler is 
the “adobe’—the clay mud house of 
the early inhabitant. In its crudest 
stage it is a delight to the artist. It 
is part of the soil, not altogether love- 
ly, but harmonious, with a sense of 
solidity and dignity that impresses one 
at once. The original adobe was prob 
ably a bank of mud, heaped up in 
a circular or square shape to keep 
the winter rain from the interior. The 
wall may not have been more than a 
foot high. Into this watershed limbs 
were thrust, and on the latter branches 
placed, the sides being interlaced with 
others until the covering was almost 
rain and wind proof. An improvement 
to this, seen among the Indians of 
Southern California, was the employ- 
ment of tule grass for the 
sides and roof, which, while use- 
ful, was essentially artistic, the 
houses looking like beehives and 
being comfortable. The original 
watershed was piled up higher 
and higher by natives as they 
saw the possibilities, and being 
mud was made thick and heavy, 
and finally we have a complete 
mud house, remains of which 
have been found in certain por- 
tions of Arizona. 

The early Spaniards built 
many adobes, and the famous 
missions of Califernia are the 
highest type, while the stucco 
home of the modern American, 
with its Spanish-American arch, 
is the latest and most beautiful 
expression of the idea. Adobe 
is the natural clay of the coun- 
try, and was formed into rude 
bricks 4 by 12 by 16, and dried 
in the sun by the early Span- 
iards. These were piled up in 
a parallelogram, the soft clay 
being used as mortar, and in 
some instances dried grass or 
hay was mixed into the clay, 
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partly Mexican. The houses, or some 
of them, are beehive structures formed 
of tule. The women were skilled 
basket makers, and these artistic, 
often beautiful objects, were made 
with bone awls which were used to 
pierce the hard fiber. Continuing 
down the series of valleys Palomar is 
reached—a picturesque country on the 
borders of the great Arizona or Cali- 
fornia desert. High mountain spurs 
of the Sierra Madres rise on the east, 
from whose summits one looks down 
on views which are antipodes and 
marvelous in their contrasts. To the 
east stretches away to a seemingly 
interminable distance the great desert, 
where the summer heat is_ intense, 
where the sand storm reigns and ren- 
ders life miserable, and where the mir- 
age leads the traveler farther and far- 
ther into the waste of sand, evidently 
the bottom of an ancient sea. Among 


the foothills of Palomar are several 
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4. A CHARACTERISTIC ADOBE HOUSE. 


Timber was scarce and no shingles 
available, so tiles made to fit one into 
the other natural rainsheds were 
molded; these were baked, giving them 
a red hue, and piled on the rafters, 
forming a compact roof—a deadly one 
in the case of the tiled roof of the mis- 
sion of San Juan Capistrano, as during 
the earthquake of 1812 the roof, weigh- 
ing many tons, fell upon the audience, 
killing many of the worshipers. The 
walls of these early houses were 
often three or four feet in thickness; 
the floor was adobe plaster, and when 
complete the dwelling was pre-eminent- 
ly adapted to the climate, being very 
cool in summer and warm in winter. 
In the warmest days in Southern Cali- 
fornia one finds the old missions cool 
or comfortable, the temperature rarely 
reaching above 75 degrees. 

No more interesting subieet in the 
connection of California life than the 
homes of Indians and early settlers can 
be imagined, and they are easily ob- 
served. Within one hundred miles of 
los Angeles the village of Pachanga is 
found, a small but typical village of 
Indians, the remnant of a tribe now 


villages of the Temecula Indians, whose 
houses, or huts, shown in our engraving, 
are extremely picturesque. They are 
constructed entirely of tule, taken from 
the swamp lands, and while crude and 
seemingly useless are effective shelters 
in this land of summer. The system 
of building appears to be to heap up 
a ‘vall of mud or adobe high enough to 
keep out the winter rains, and on each 
corner place a post—the umb of a tree 
—while in the center is a large pole, 
shown in the picture. The sides are of 
tule, held together by a rough weaving, 
or ropes, or in some instances branches. 
Over this limbs, as rafters, are thrown, 
and tule piled on in a manner to shed 
the rain. In many of these picturesque 
dwellings Indians are found, who, it is 
said, have passed the century mark, 
The writer has seen one woman who 
was one hundred and ten years old, 
and another who was reputed to be over 
one hundred and twenty. Judging by 
appearances the women must have been 
as old as was claimed. 

In our first engraving a combina- 
tion adobe and tule house is seen. The 
sides of this are of adobe bricks, or 


slabs, laid one upon the other and hela 
by soft adobe mortar; the roof covered 
with tule, held in place by twigs woven 
in and out. The bricks were left in the 
rough in this instance and were not 
durable, soon succumbing to wind and 
storm. Thus the old mission of San 
Gabriel—the original building—was re- 
duced to a mere mound. In Fig. 3 is 
shown a typical adobe of the class above 
that of the Indian, the family being half- 
breeds. The walls of adobe brick are 
as thick as those of some forts, but 
even in the photograph the cracking 
power of the earthquake is apparent. 
The roof is of tiles, and the front of the 
house was coated with lime or cement 
and whitewashed—a feature which adds 
materially to the enduring quality of 
the building and well illustrated in this 
instance: the end of the building was 
not protected, and is rapidly being eaten 
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away by the elements while the 
front is in good condition. This 
is a typical Mexican house of 
Southern California, found in the 
city of Los Angeles and in vari 
ous towns. The ground about it 
is bare and barren, no attempt 
being made to keep up a garden, 
the only suggestion of plant life 
being the bright lines or strings 
of chili peppers that often gar 
land the sides. 

In our last engraving is shown 
what can be done with pseudo 
adobe and tiled roofs, the ef 
fect being artistic. The house, 
while low-studded, is eminently 
adapted to a semi-tropic climate 
The patio is represented in the 
poorer houses by the ramada, 
shown in the foreground of Fig 
2: a rude covering of brush, sup 
ported by four posts. As simple 
and primitive as is this shelter 
it is a very important feature, 
as in or beneath it the family 
spend most of the time in sum- 
mer. 

In Santa Barbara can be seen 
a number of interesting ex- 
amples of the adobe in its primitive 
form, and again as adapted to the de- 
mands of modern culture. Up to within 
a few years one of the most interesting 
of the latter was La Casa de Aguirre, 
a Spanish-American mansion in all the 
term implies, about which a host of 
historical memories had gathered, from 
the arrival of Gen. Fremont to the visit 
of Princess Louise. The Aguirre house, 
erected by the family of that name, was 
broad and low, with a flat roof, wide 
verandas and a large, open interior 
court. Its walls were as thick and 
solid as those of a fortress; its windows 
deep as the ports for guns and pro- 
tected by very small panes of glass and 
with heavy outside shutters. It is an 
interesting fact that Don Aguirre, after 
deciding to build a house at Santa 
Barbara, built a large ship in New 
York, which he sent to Chili, where 
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he was loaded with lumber and other material to be 
construction of this house far up the 
shingles came from Hono 


used in the 


coust of California The 


lulu, the furniture from Spain ‘lhe house was the 
typical residence of the Spanish don—a quadrangle 


built on a stohe foundation elevated about three feet 
from the ground rhe 
isolated houses of the time, as it contained a store 
magazines was a village in itself 
having in all The drawing 
famous from San Diego to Monterey it 
was thirty feet in length and magnificent in its 
secorations as things went in those days The patio 
was forty feet the arches being supported 
by rich fluted columns, the porch fifteen feet in width 
this interior garden was luxuriant with the pome 
granate lemon, and lime the leaves of the 
banana and palm made gentle music, while beautiful 
and semi-tropie their attractions to the 
This famous adobe stood until within a few 
years ago, when clondburst in the mountains 
eoused a torrent of water to pour down upon the place 
flooding the house and beginning the disintegration 
that ended in its ultimate ruin 


mansion was characteristic of 


warehouse; in fact 
nineteen large rooms 


room was 


orange 


vines added 
walls 


heree 


CAMEOS.* 


By Davenrortr, F.S.A 


Ture word “cameo” does not in any way help toward 


& proper understanding of the term rhe real deriva 
tion of the word is unknown As we now understand 
them, cameos may be defined as small bas reliefs cut 


upon some substance because of its rarity 
beauty, or hardness 

Che earliest examples of the art are perhaps to be 
found in the searabs of ancient Egypt, combining both 
the cameo and intaglio, as their bases are engraved 
with designs. Early instances also exist in the form of 
small sculptures, on the back of seal stones, of Greek 
and Etrusean origin, as also rarely in Mycenean work 
Glass cameos were probably made at Rome long befor: 
the Christian era, and of still earlier date are found 
rosettes and medallions of clay impressed with designs 
in relief and gilded 

The ancient Egyptian scarabewi are 


prec mus 


usually made in 


some soft stone, steatite, syenite, or serpentine, all of 
which can be cut by flint or obsidian flakes, or even by 
hard metal chisels tut harder stones were sometimes 


suecessfully cut, examples being found in amethyst 
carnelian, obsidian, and jasper The majority appear 
to have been made in molded glass or porcelain, usually 
with a green or blue glaze 

About the third century B. C. the peculiar adapt 
ability of the banded onyx for cameo work was first 
generally realized, and it rapidly became the favorite 
material in which the most skilled artists worked: and 
cameos in time became valued articles of personal 
adornment, increasing in favor in proportion as the use 
of seal rings declined 

Onyx, which is a silicious chaleedony, is usually 
formed in irregular hollows in trap rock, and is depos 
ited gradually in successive layers from the outer con 
toward the alternately crystalline and 
amorphous rhe crystalline layers are white in re 
flected light; the amorphous are translucent, gravish 
and curiously permeable by liquids. In consequence of 
their permeability, certain colors are sometimes natu 
rally acquired by the amorphous layers of chalcedony 
in cases where the water of infiltration is loaded with 
iron, a yellowish-red will probably be found, producing 
what is called a sardonyx, from a Persian word, “zard 
meaning yellow; other metals will impart other tints 

Pliny (first century). in his “Natural History 
among other notes concerning jewels, says that ( Book 
A\XXViil.) in his hands are books “wherein it is deci 
phered how to sophisticate transparent gems,” a state 


tours centel 


ment which likely enough refers to artificial coloring 
of chalcedony But at the same time it may also on! 
mean the paste imitations which were plentifully 
made both before and during the time the “Natural 


Hlistory” was written 

It is, | think, probably due to the discovery of the 
remarkable adaptability of the onyx stone for cameo 
work that the art has developed so as to become one 
Importance 
from the antiquarian and the artistic point of 


of considerable range, and considerable 
both 
view 

Without this discovery we should not have possessed 
the Strozzi Augustus of the British Museum. or the 
Portland Vase, or any of the works like them. bearing 
colored layer on a background of 
another, but we might have had the vase of St. Martin 
eut simply in an agate without any reference to the 
trend of its color layers, and the Phalerw in chalcedony 
or amethyst, or any other stone of one color But with 
out the onxy cameos it is likely enough that all the 
rest would never have been considered more than small 
and delicate sculpture, not belonging to a 
school of their own, so that for the existence of cameos 
as a distinct branch of art we are prebably indebted 
particularly to that unknown lapidary who first hit 
upon the idea of cutting the banded onvx parallel to 
its color layers instead of 


designs cut in one 


pieces of 


wross them 

Oberstein, in Oldenburg large onyx 
industry, originally fixed there because the stone was 
found plentifully in the neighborhood, but this supply 
having now comparatively small, onyxes are 
sent there in quantities from India, Brazil, or Egypt to 
be sliced up ready for cutting shaped and artificially 
stained with colors as may be desirable 

rhe staining of onyx is well understood and is now 
reduced almost to a certainty, so that it is said that 
any ancient and presumably natural tint can be artifi 
cially produced with great accuracy 

Reds by means of pernitrate of iron 


there is a 


become 


tlack by oil, honey. or sugar 

tlues by iron with ferro-cyanide of potassium ( Prus 
sian blue) 

ty s by nitrate of nickel 

Heat alone will often darken and improve the color 
oft in onxy 

Sulphuric acid will often improve the coler of an 
onv x when metallic oxides already exist within it 

\ a will often pale an onyx 

The white or crystalline layers are seldom meddled 
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with. They can only be slightly reddened superficially 
by painting with a solution of iron or a little thickened 
by heat or strong “cid 


METELODS 


Early carvings and engravings on hard stone were 
probably at first cut with a sharp diamond splinter 
alone; in time the diamond point was only used to 
sketch out the design on the polished surface of the 
stone, the actual cutting being afterward done more 
easily and expeditiously by means of a hand drill, or 
some more powerful tool analogous to the modern jew 
eler’s lathe. The harder stones require the help of oil 
and diamond dust to cut them, the soft iron points 
which are used becoming thickly coated with micro- 
scopic pieces of diamond, and when rapidly revolved 
forming a very powerful cutting surface 

Emery is mentioned by both Theophrastus and Pliny 
as being the best material for rubbing down stones 
for engraving, the softer of which were probably some 
times engraved with flint points. Emery will polish a 
diamond; it is erystallized alumina, and a variety of 
corundum 

For polishing ordinary stones rotten stone ( powdered 
alumina) or tripoli powder (powdered silica) are most 
generally For polishing of course the material 
used must be softer than the substance to be polished, 
and the points used for carrying the polishing powders 
are also soft, copper, ivory or wood 


PERIODS 


My examples are arranged in three divisions, antique 
portrait gameos on small or flat stones 
antique vases and cups on nodules of onyx or cut as 
cameo? on blue or white glass; and the later or Renais- 


subject or 


sance cameos 

The Greeks were the most workers in 
cameo that have existed, the few remaining specimens 
of their work done during the early Ptolemaic period 
(third and fourth centuries B.C.) are unsurpassed, and 
the finest pieces made at Rome from the first century 
B. C. to the third century A. D. were actually the work 
of Greek artists. The universal acknowledgment of the 
surpassing excellence of the Greek workmen is marked 
in an interesting way by the fact that the extremely 
skillful Renaissance cameo cutters nearly all signed 
their names, if at all, in Greek characters 

Augustus Octavianus Emperor of 
Rome, who reigned during the latter part of the first 
century B. C. and the first few years of the Christian 
era, was evidently not only a splendid model for the 
cameo cutter, but also a man of much learning and cult 
ure and a great patron of the arts. He is said to have 
been the original of .neas as depicted by Virgil 

During the Roman Empire until the time of Constan 
tine luxury prevailed, and no doubt the lavish 
expenditure which was indulged in by the opulent and 
luxurious collectors of their time tempted the most 
skilled of the Greek cameo cutters to migrate to Rome 
and follow their vocation there more profitably to 
themselves than they could anywhere else 

Toward the end of the third century the Greek influ- 
ence began to die out of Roman art in cut gems, and 
consequently there is a marked decline in the hitherto 
high standard reached in their production, and in the 
fourth century, when Constantine the Great moved his 
Court to Byzantium—*“Nova Roma,” as it was some 
times called—a new style, Christian in feeling, began, 
and the classical designs hitherto prevalent were 
changed as to their attributes or superseded by others 
character Hercules becomes David 
and the Gorgon do duty for David and Goliath, and 
Venus and Leda become the Virgin Mary, and the heads 
of Medusa have the snakes cut away and are changed 
into the holy face of St. Veronica Byzantine art in 
cameos is not remarkably good; it is chiefly noticeable 
for the skillful manner in which advantage is taken of 
the natural markings of the bloodstone 

Some ancient portrait and subject cameos are of 
world-wide celebrity, either because of the exquisite 
beauty of the art displayed upon them. or for the size 
and beauty of the stones in which they are cut. The 
largest of these are both illustrative of scenes in the 
life of the Emperor Tiberius, who succeeded Augustus 
one is at Paris (13 inches by 11 inches). and the other 
at Vienna (9 inches by 7's inches). M. Ernest Bahelon 
thinks these may both have been cut by the celebrated 
Then there is the 
Petersburg known 
is the “Gonzaga Cameo.” representing. perhaps. Ptol 
emy Il. Philadelphus, King of Egypt. and his wife. and 
mother of the same King with his second wife. at 
Vienna Adolf Furtwaengler considers these may be 
portraits of Alexander the Great and his mother, Olym- 
They were both most likely made during the 
early Ptolemai« period 

The large double portrait cameo, formerly in the 
Marlborough collection and now in the British Museum, 
is also one of the great cameos of the world: it meas- 
ures 8*, inches by 6 inches, and represents an emperor 
and empress facing each other, in profile, with the 
attributes of Jupiter Ammon and Isis 

The most beautiful single head in a cameo is prob- 
ably the portrait of the Emperor Augustus, now in the 
British Museum, and formerly in the Strozzi collection 
at Florence. It measures 5 inches by 3', inches, and 
is cut upon a most beautiful sardonyx Another mag 
nificent single head, a portrait of the Emperor Claudius, 
measuring 7's by 57%, inches, but badly broken, is in 
the Royal collection at Windsor 

Among the Renaissance cameos, as far as I know. 
there is only one of great ceiebrity: that is the small 
marriage group of Eros and Psyche, falsely signed 
TPIPON ENOIE!I,’ which was formerly in the 
Marlborough collection, and has now gone to America 


successful 


Cesar. second 


sreat 


of new Perseus 


engraver of intaglios, Dioscorides 


eautiful double profile cameo at St 


pias 


CUPS, VASES, AND DISHES 


Besides the usual form of portrait or subject cameos 
so well known to us, samples of which you have just 
seen, there is another class which is important and per 
haps not so well known or appreciated as it ought to 
be. These are the vases, dishes, and cups which are 
cut as cameos, and made ont of nodules or onyx, or of 
blown and cut glass. There are now but few ancien 
examples of this development of the art of the cameo 
cutter left; most of them have succumbed to the de 
stroving inflnence of time. It is said that when the 
Roman General, Pompey, brought back from Egypt t" 2 
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treasure he had captured from Mithridates, King of 
Pontus (first century B. C.), there were some two 
thousand cups of carved hard stone among it. One of 
these is said to exist in the “Cup of St. Denys,” now at 
Paris, but it appears to me to have the characteristics 
of later work. The “Tazza Farnese,” now at Naples 
and formerly in the coilection of Lorenzo dei Medici 
is a flat agate dish (diameter about 8 inches), magnifi 
cently cut as a cameo, with figures probably of Egyp 
tian divinities It is considered to have been mad 
during the early Ptolemaic period, probably at Alex 
andria. The “Vase of St. Martin,” now at St. Maurice 
d’Agaune, in the Rhone Valley, is an onyx cup, dark 
still with its Byzantine setting; it is probably early 
Byzantine work, or possibly late Roman mounted by 
Byzantine artists. The small but exquisite chalcedony 
vase (S's inches high) recently bequeathed to the Brit 
ish Museum by Baron Ferdinand de Rothschild, be 
longs to this class. The lip, lid and foot are of enam 
eled gold, added probably in the sixteenth century 

Besides these, which are all of the first importance 
are the remarkable works of the same kind, but exe 
cuted in glass; the Portland vase in the British 
Museum, the Vase de Vendanges at Naples, and the 
Auldjo vase in the British Museum The Vase des 
Vendanges alone is perfect. These are all antique, and 
as exquisitely worked as if they were made of the most 
valuable stones. The Portland vase is the finest of 
them There are numerous fragments still existing 
of vases of this kind which have been broken 

These glass vases are indeed glorified “pastes,” of 
which numbers were made during the time of the 
Roman Empire and just before it. As a rule, pastes 
imitated intaglios and were cast from clay molds, and 
there are examples of paste cameos probably made as 
early as the second century B. C. These are rarely 
satisfactory because of the difficulty of persuading the 
glass for the part in relief to keep to its own ground 
In the case of the vases, however, the procedure has 
heen different; the reliefs have not been cast, as Wedg 
wood reliefs are, for instance, and then stuck on 
neither have they been cast in one piece with the 
darker glass of the ground, but the vase has been 
made in the dark glass first. then dipped in white glass 
so as to be entirely coated with it. The vase has then 
been treated exactly as if it was a stone, and the 
cameo cutter has cut the glass in the same manner as 
he would an onyx. None of these cut glass vases have 
now a high polish, but it is possible that they originally 
had, as some of the glass plaques of similar workman 
ship and about the same date are polished. 


RENAISSANCI 


After the Byzantine period until the Renaissance 
i. e., until the fifteenth century. there is a lack of con 
secutive art in the direction of cameo-cutting The 
Byzantine cameos are not remarkable for beauty in 
design or execution They are largely cut in blood 
stone, the peculiar coloration of which was peculiarly 
fitted for representations of the Crucifixion 

Christian designs prevailed, as a rule, until the end 
of the fifteenth century, when the “Renaissance” began 
and classical designs in their turn replaced those taken 
from Biblical sources. 

The earliest great patron of cut gems of the Renais 
sance period was Cardinal Bembo, afterward Pope Paul 
Il.. who made a fine collection. He is said to have so 
loaded his fingers with rings set with gems that they 
chilled him to death His collection was largely ac 
quired by Lorenzo dei Medici, called the Magnificent, 
who ruled in Florence during the latter half of the 
fifteenth century The revival of the arts which took 
place in the fifteenth century is generally considered to 
have been largely due to the patronage of this great 
Italian. He had many of his gems engraved with his 
name, The Medici collection is now dispersed chiefly 
between the museums of iples, Florence, and Paris 

Renaissance cameos are remarkable for the technical 
skill displayed upon them and the beauty of their set 
tings. Benvenuto Cellini is credited with two settings 
for cameos now at Paris. Although the general level 
is high, there are no really great cameos of the Renais 
sance period. It was indeed a revival of the art only 
and does not add anything new to the existing styles 
There were innumerable imitations made of antiques 
many of them most skillfully. Names of celebrated en 
gravers were frequently added both to inferior antiques 
and to new gems, but cameos have fortunately not suf 
fered nearly so much from fraudulent imitations as 
their cousins, the intaglios. 

From the sixteenth century to the present time shelis 
have been largely used for small cameos. I[t is. tech 
nically, a different art from the cutting in hard stone 
and is executed more after the fashion of a wood 
carving, as the shell is comparatively soft. 

Queen Elizabeth caused her portrait to be cut in 
cameo several times; some of these have no doubt been 
executed by Julien de Fontenay, called “Coldoré.” 

In later times Italian artists have most notably fol 
lowed the profession of cameo cutting. Flavio Sirletti 
in the eighteenth century, is said to have nearly 
reached the Greek perfection of technique. Giovann 
Pichler and Sirletti, too, cut some cameos with the di: 
mond point alone as an experiment. Jean Laurent N 
ter, of Nuremberg, flourished in the same century: h: 
was particularly successful in his imitations of th: 
antique, and in all probability numbers of so-calle: 
Greco-Roman gems are really his work He made 
catalogue of the Bessborough gems, afterward part o 
the Marlborough collection, and he also wrote a valu 
able treatise on the ancient and modern systems of e1 
graving and cutting gems in hard stones. 

Alessandro Cesati, called “Il Greco,” was noted fo 
his fine draughtsmanship Madame de Pompadou 
learnt the art of gem cutting from the French artist 
Jacques Guay, who made cameo portraits of her, Loui 
XVI.. Marie Antoinette, and others. Guay could hard! 
write, and it is supposed that the signatures in hi 
cameos were cut by some one else 

In the nineteenth century the decline in the popula: 
ity of cameos has been marked: indeed, although ther: 
are several names of known artists sometimes who hav 
them. that of Benedetto Pistrueci alone has reached a 
point of eminence Pistrucci came here from Rom: 
early in the century, and eventually became Chief En 
gcraver to the Royal Mint. He designed the 
sroup of St. George and the Dragon. which is still used 
on the reverse of some of our coins now in circulation 
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wrote an interesting autobiography, in which he 
\ls the story of a head of Flora, cut by himself, which 
is sold to Mr. Richard Payne-Knight as an antique. 
istrueci showed his mark on the gem, but Mr. Payne- 
night disbelieved the story. 


NEW PHOTOGRAPH FRAME. 


fur obtaining of a negative is the most interest 
ig part of photography, and there are many 
nateurs who have a large number of negatives that 
ive never been printed. The fact is that the oper 
tion of printing is a very tedious one, especially when 
ints are made by direct exposure. It requires con 
ant watchfulness in order that the desired intensity 
ay not be exceeded; and when it is desired to ob 
n several prints it is very difficult to succeed in 
ving them all of the same tone. There are scarcely 
y but professional printers who reach a satisfac 
v result, because the latter are equipped for the 
irpose and have constant surveillance of the frames 
xposed to the sun. Bromide paper, which, it is true, 
ecessitates a development, presents several advan 
iges that very often ought to cause it to be preferred 

the different papers designed for direct exposure 
n fact, it permits of doing the printing at any time 
ind in all kinds of weather. It is possible to obtain 
greater number of prints in the same space of time 
nd, after the time of exposure is known for one 
negative, we can always get the same intensity 
finally, the prints made upon such paper are less 
ilterable than those made upon other kinds When 
is desired to obtain a dozen prints from the same 
negative rapidly, this is certainly the best means to 
mploy. It is always preferable to do the printing by 
irtificial light and to arrange things in such a way 
that the exposure shall not be too rapid by perform 


PRINTING 


ing the operation at some little distance from the 
source of light. Differences in the time of exposure 
ire thus more easy to avoid, and have less influence 


In fact, if an exposure of from 
‘) to 40 seconds be made, an error of 1 or 2 seconds 
vill prove insignificant, while the same error will 
ecome very important in an exposure of from 5 to 6 
There is one operation that is, if not very 


ipon the final result. 


seconds, 
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viously been ascertained to be necessary in order to 
obtain a good result. Then the shutter, A, is closed, 
and, in order to pass the paper into the compartment, 
B, the winch, B, is revolved. At # there is a counter 


which marks the number of times that the shutter 
has been maneuvered. 
If it be desired afterward to cut apart the twelve 


prints obtained, in order to develop them separately, 
a special button, which marks the interval at which it 
is possible to do the cutting between each image, is 


pushed 

The simplicity of the maneuvering of this frame 
permits of very rapidly obtaining a series of prints 
from the same negative with great regularity.—La 


Nature 


{Concluded from Supplement, No. 1314, page 21057 
THE OPTICS OF TRICHROMATIC PHOTOGRAPHY.* 
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made through an opaque line 
combination with a_ partly-colored lens 
diaphragm. The opaque line screen is placed within 
the focal plane, and so adjusted with respect to the 
parti-colored diaphragm as to make a line record of 
the same character as with a colored line screen, but 
with the advantage that the selective color screens 
ean be made up of superposed films and glasses with the 
same precision as kromskop camera screens, and the 
ratio of exposures can be perfectly controlled without 
the use of compensating This method has 
one disadvantage as compared with the use of the se- 
lective colored line screen, and that is, that it takes 
longer exposures to make the negatives, and it gives 
slightly separated view points for the three elements, 
introducing color fringes on the edges of out-of-focus 


Tut 
screen in 


negatives are 


screens. 


objects. 

The most remarkable novelty is the method of 
synthesis without colored line sereens. For this pur 
pose a simple optical device is employed, containing 
at one end three bits of colored glass, and in the mid- 


dle a pair of plano-convex lenses. Between these 
lenses is glass, on the surface of which has been 
moulded in gelatine a_ series of prismatic lines. 
Right-hand prismatic lines refract to the eye light 


PHOTO PRINTING-FRAME FOR BROMIDE PAPER. 


diffienlt, somewhat delicate for the amateur to per 
form, and that is the charging of the frame, which 
must be done in darkness after each exposure. It 
iften happens that he forgets to cover up his sen- 


sitized paper at the moment that he removes his lamp 
‘rom the red lantern in order to make a print; and, 
iside from such an accident, which has certainly hap- 
pened to many amateurs, it is very annoying to have 
succession 


to repeat this maneuver a dozen times in 
in passing from red to white light for charging and 


emptying the frame after each exposure. 
It is with a view to simplify such operations that 
establishment has devised the photo 
rinting frame illustrated herewith. It consists of a 
ectangular box, into one end of which is put a roll 
sensitized paper, the extremity of which winds 
iround a spool, H,and which may be maneuvered from 
the exterior by means of the winch, M. In order to 
each this spool from the case, L. the paper has to 
ass over the negative, FE. which has been arranged 
n a frame placed opposite an aperture closed by a 
hutter, A Between the latter and the negative may 
e placed a plate of ground glass or a grader that is 
ntroduced into grooves, S. through the aperture, D. 
n order to regulate the use of these latter, and like- 
ise to fix the time of exposure, we begin, before put- 
ng the speol of sensitized paper in place, by mak- 
ng one or two trials. To this effect, after the nega- 
ve has been put in place, the cover, C, is closed, and, 
hrough a door formed therein, a fragment of sensi- 
zed paper is placed in contact with it. Then an ex- 
osure is made by drawing out the shutter, A. The 
peration is afterward repeated until the best con- 
tions have been found, such as the location for the 
creers or grader to be interposed, the distance of the 


the Cristallos 


ime from the source of light, ete. After the de- 
red result has been reached, the roll of paper is 
it in place. This is generally prepared for twelve 


nseeutive exposures. A spool of greater or less 
iameter, according to whether it is desired to ob- 
in. 5x7 pr 314x5-inch prints, is placed at H and 
1e @xtremity of the roll of paper is secured to thé 
aft of the winch. The cover, (. is closed, and th« 
‘ame is placed opposite the source of light, which is 
‘rerally a kerosene lamn, provided with a reflector 

Then the shutter, A is drawn out and an exposure 
made for the number of seconds that it has pre- 


coming through the bit of red glass, left-hand prisms’ 
light coming through the blue glass, and flat spaces 
between transmit light from the green glass directly. 
To the eye, at the other end of the instrument, this 
prismatic surface has exactly the appearance of a 
colored line screen, but the lines can be made finer, 
and the colors as pure as in the kromskop. 

The positive line record, when brought into register 
upon this surface, shows the colors with all the vivid 
and accuracy of the kromskop image,+ and the 
whole outfit is simple enough to be made and sold as 
a superior scientific toy | call this instrument the 
kromolinoskop 

Louis Ducos du Hauron proposed to make prints on 


ness 


paper by the colored line tint processes, and Mac- 
Donough and his successors have tried to carry out 
the idea commercially It should be evident that if 


the colored line tint is made up of pure colors, as it 


must be for accurate results, the “whites” of such 
pictures would be much nearer black than white, as 
compared with white paper in the same light. In 
practice, very weak colors are used, and the result 
suggests a tinted photograph with overcast whites. 
Those examples which I have seen cannot be com 


pared for quality with good trichromatic prints from 
three half-tone process blocks, and the practical dif- 
ficulties of the process are far greater 

Another and very ingenious method of positive 
synthesis is Prof. R. W. Wood's “diffraction process.” 
Prof. Wood commences with an ordinary trichromatic 
positive color record, such as a kromskop “kromo- 
gram,” and prints the three images in register upon 
a bichromated gelatine or albumen film in diffraction- 
line tints, in which the lines are so spaced that the 
deviation for red in the print from the red positive 
corresponds to the deviation for green in the print 
from the green positive, and blue in the print from 
*The Third Traill Tavlor Memorial Lecture. By F. E. Ives. Read 
before the Photographic Society of Great Britain.—From Br. Jour, of 
Photography. 

+One condition of perfect purity of colors in_ this reproduction is a 
‘ stractureless * positive image. A fine ground glass laid upon the posi- 
tive so mixes the colored rays that the picture is converted into a perfect 
monochrome, and a verv granular positive image degrades the colors by 
introducing a small amountof the same section. By supplementing the 
prismatic screen with an line screen ac jnusted asin the camer, this 
defect can be remedied, but chloride of silver positives toner ‘ack should 


give perfect results with the prismatic screen « cne, 
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The resulting composite print is 
colorless, but, when viewed in a simple device suit 
ably adjusted with respect to a single small source 
of light, diffracts to the eye a mixture of colored 
lights which, theoretically, should be equivalent to the 
kromskop image. 

By disposing the diffraction lines horizontally, 
which | suggested in order to readily permit of binocu 
lar vision, Prof. Wood has been able to obtain stereo- 
scopic reproductions, and the most serious defect in 
the picture at present is a tendency to crudity of 
color, due to the fact that diffraction-line prints do 
not ordinarily show correct gradations of light and 
shade. I have proposed to overcome this difficulty 
by breaking up the diffraction lines by casting 
V-shaped shadows across the plate when making the 
diffraction print by means of an opaque line screen 
used according to my principle of gradating the lines 
in the half-tone process. I believe that the render- 
ing of gradations of light and shade in the diffraction 
line print can be perfectly controlled in this way. The 


the blue positive. 


prints can be made by placing the diffraction tints 
(on pellicles) in contact with the bichromated film, 
the kromskop positive over this, and the opaque line 
screen over the positive, with the direction of the 
lines at right angles to the diffraction lines. The 
opaque line screen may be so fine that the graduated 
breaks in the diffraction lines will not be noticeable 
in the result. Mr. Thorpe, of Manchester, has made 


diffraction prints with a single diffraction grating by 
disposing the lines at three different angles, and em- 
ploying three sources of illumination. 

The principles of trichromatic printing I have al- 
ready set forth. It remains to make a few remarks 
about various methods of producing such prints. 

The most perfect results have been obtained by 
printing in bichromated gelatine, either pigmented or 
afterward colored by immersion in dyes. Louis Ducos 
du Hauron made prints in pigmented gelatine and 
superimposed them in register upon a single support. 
With “color-curve” negative records and correct print- 
ing colors, very good results should be obtained in this 
way, provided that the printing, and development, and 
pigmentation of the films are all in perfect harmony— 
conditions extremely difficult to secure. 


In 1889 | made such prints by sensitizing com- 
mercial gelatino-bromide celluloid films with bichro- 


mate, printing the three images as one, developing as 
one, dissolving out the bromide of silver, and then 
cutting them apart and dyeing by immersion in 
aqueous solutions of the dyes. This method offers the 
important advantage that the prints are equal in 
printing and development, and the coloration can be 
controlled. The finished prints were cemcnted to- 
gether with Canada balsam between glasses. I com- 
municated this method to others before publishing it 
myself, and it has since been credited to others, but 
I believe | was the only originator of it. 

Lumiére Brothers published a method which is an 


adaptation of the principle of the gum-bichromate 
process, and they have shown some excellent results 


in lantern-slide and stereoscopic transparencies, but 
the opinion has been expressed that most of their 
work was not done by the method which they pub- 
lished, but possibly by Woodburytype printing. 

Dr. Gustav Selle has adapted a principle which had 
previously been employed for making monochrome 
prints upon fabrics. He prints in thin films of bichro- 
mated gelatine, washes out the free bichromate and 
colors with dyes which are fixed in the film by the 
chromium oxide, which has been produced by the ac- 
tion of light. Reimmersion in water dissolves out 
the color not fixed by the chromium oxide, and leaves 
a positive color print, which is sometimes very good, 
but it is apt to be rather too feeble for transparencies 
and to be tinted in the whites. 

Attempts to reduce collotype trichromatic printing 
to successful commercial practice have wasted much 
time and money for a dozen printing houses since I 
uttered a warning and showed why the method is un- 
suitable. I do not know of anybody who is trying 
to do it now 

Trichromatic printing with half-tone process blocks 
was first carried out by me in 1881, and is now develop- 
ing considerable commercial importance. Its develop 
ment has been slow, partly because suitable paper. 
inks and presses were not at first available. The al- 
most universal adoption of the half-tone block process 
for typographic illustration has gradually brought 
about the necessary improvements in machinery, ma 
terials and methods, so that, with correct principles 
to go on, improvement should now be rapid. 

I now come to the consideration of some special 
methods and modifications, which at present appear 
to be more interesting than important, and must be 
treated briefly 

Du Hauron some years ago proposed the produce- 
tion of color records in an ordinary camera by em- 
ploying three transparent sensitive films superposed, 


one sensitive to violent light, another to green light 
and another to orange light, with interleaved films 
of eolor to control the action. The idea is a very 


ingenious one, and theoretically feasible; but, in prac- 
tice, it will hardly be possible to make three trans- 
parent films of different color sensitiveness which 
will either give the same scale of gradations in the 
developed images or require similar exposures. The 
problem of working to color curves is also greatly 
complicated by this arrangement of superposed films. 
I am of the opinion that the production of cojor 
records by my camera with the rhomboidal prisms 
will prove not only much less troublesome, but in- 
comparably more reliable and satisfactory. 

Mr. J. Wallace Bennetto has proposed a semi-dialytic 
system, in which the sensitive films for the green and 
blue images are superposed, and the plate for the red 
image exposed separately, in a camera having a sin- 
gle transparent reflector of red glass. This system 
has, to a lesser degree, the defects of Du Hauron’'s 
dialytic system, but with the added defects of uneven 
illumination across the plates, due to the use of a 
transparent mirror in a camera with a single ob- 
jective and the polarization defect. 

Charles Cros, in 1881, proposed a composite black 
film, made up of three or more fugitive colors, each of 
which would be bleached out by the action of light 
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of the color complementary to itself.* This is, theo 
retically, the most rational basis for a direct process 
of pigmentary color photography that has ever been 
suggested, but it is doubtful if it can ever be practically 
developed and the colors fixed rhis method has been 
reinvented several times, and I gave it out as a new 
idea myself in 1891,+ together with some observa 
tions upon developing and fixing the prints Otto 
Wiener has since elaborated the same idea 

In conclusion, although Maxwell's color measure- 
ments furnished the key to a proper realization and 
exposition of the principles of trichromatic photogra 
phy, acknowledgment is especially due to Sir William 
Abney for his more complete investigations along the 
same lines, for many helpful observations, and for 
new methods of selecting and measuring colors, all 
of which are most valuable to the student and should 
be taken at first hand. I give none of the references, 
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Dock Company at Conneaut, Ohio, another by the Cleve- 
land, Lorain and Wheeling Railway at Lorain, and a 
third at Ashtabula. As will be seen, the coal is first 
dumped into a pan, which is partly overturned to re- 
ceive the coal as it rolls out of the car. The pan is then 
hoisted—the car being lowered meanwhile—until the 
chute is reached, when a door in the pan opens auto- 
matically and discharges the coal into the chute. This 
machine is also very fast, and handles regularly, under 
working conditions, 1,000 tons of coal per hour. All the 
motions, with the exception of hauling the cars onto the 
cradle, are performed by a single pair of 16 by 18-inch 
engines. The car and cradle are hoisted by eight 
1\-inch cables on 60-inch drums, geared to the crank- 
shaft by single reduction gearing. The operations of 
hoisting and tipping the pan are accomplished with 
sixteen l-inch ropes on four drums 40 inches in diam- 
eter. The unit stresses specified by the P. and C. Dock 


because everybody who is interested in this subject 
should read everything which bears Sir William Ab 
ney's name as author 

Acknowledgment is also due to Mr. Thomas Bed 
ding for his appreciation of the importance of this 
subject, which led him to pay close attention to it for 
years, and finally to publish it in the British Journal 
Photographic Almanac, the best editorial review of 
the progress of trichromatic photography which had 
ever appeared in photographic literature. 

| am aware that the incorporation of so much con 
troversial matter in a scientific lecture is not gen 
erally to be commended, but the circumstances are, 
perhaps, somewhat peculiar, and | believe its bearings 
upon the subject will make it helpful in this instance 
I am trying to promulgate what I believe to be im 
portant truths by the most effective means which | 
can command, and, if | have erred in judgment or in 
statement, | shall be only too glad of an opportunity 
to make all necessary corrections. 


[Continued from No, 1314, page 21068.] 
DOCK EQUIPMENT FOR THE RAPID HANDLING 
OF COAL AND ORE ON THE GREAT AMERI 
CAN LAKES 


By Artucr C. Jounxstox, Member Civil Engineers’ 


Club of Cleveland 


Fig. 16 shows the latest type of McMyler car dumper: 
designed to handle the coal more gently, in order to 
reduce the breakage to as small a percentage as pos 
sible. There are also three of these machines in oper 
ation; one operated by the Pittsburg and Conneaut 


* Moniteur de la Photographie, I881, p. 67 
+Anthony’s Photographic Bulletin, 1801, p. 08 
From the Jourua of the Association of Engineering Societies, 


16. 


Company's specifications covering this machine were 
as follows 

UNIT *TRESSES 
min. 


Direct tension machinery steel in structural work, 10,000 ( 1+ 
2 max. 


Tension flanges of built girders, 8,000 (1 + =m. ) 
2 max 
rension flanges of symmetrical rolled sections, 10,000 (1 + 
2 max. 
Direct compression, (10.000 ~) + ) 
r 2 max. 
Maximum limiting value for direct compression, Le = 120. 
r 
| = length of member in inches. 
r least radius of gyration in inches, 
Unstayed length of danges for built beams, = 16. 
w 
Unstayed length of flanges for rolled beams, Ww. 


| = length of unstayed flange in inches 
w = width of flange in inches. 
Allowance for mpact of moving loads, 50 to 100 per cent, 


MACHINERY SPECIFICATIONS 


Babbitted bearing pressures. 
For steady pressures —pressure per square inch x velocity of journal 
in feet per minute must not exceed 60,000, 
For intermittent pressures, use 120,000. 
For slow moving bearings (not over 100 feet per minute), use 600 
pounds per square inch, 
Chaia and rope sheaves and drums, 
diam, of sheave 
For link chains, — = 
diam, of chain 


diam. of drum 


not less than 18. 


lh — not less than 24. 
diam, of chain not lens than 26 


Ropes diam. of rope 
diam o greater thi 
diam of sheave "°* Sreater than A. 


diam. of rope 
not greater than 
ciam. of drum 


diam. of pin 


For all sheaves, hot greater than }. 


diam, of sheave 
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The Brown Hoisting and Conveying Machine Com 
pany has built five car dumpers that handle the coal 
still more gently, but on that account they are nec- 
essarily slower in operation. With these machines the 
coal is dumped from the cars into six buckets carried 
on a transfer car. Each of these buckets is then lifted 
by either of two traveling cranes, which carries it 
out over the boat and lowers it into the hatch, when 
the bottom is opened and the bucket drawn away, thus 
placing the coal very gently and just where wanted. 
The mechanical arrangements are very ingenious and 
well executed in securing the complicated motions 
necessary. 

The Hulett car dumper, built by the Webster, Camp 
& Lane Machine Company for the Rochester and Pitts- 
burg Coal and Iron Company at Buffalo, works some- 
what on the principle of the Brown car dumper, but 
it is much simplified by using only two buckets; in 
fact, the whole machine is comparatively simple. The 
clamping mechanism is of the same type as that of 
the McMyler machine. The engines for tipping the 
cradle are located underneath same, while those for 
controlling the buckets are located on the platform 
on top of the machine. The tracks on which the 
trolleys carrying the buckets run can both be swiveled 
about a pivotal point by hand to suit any spacing 
of hatches. The machine can handle regularly twenty 
ears an hour, but the switching room at Buffalo is 
so limited that a sufficient supply of cars cannot read- 
ily be made accessible to the machine. 

A novel design of car dumper is shown in Figs. 17 
and 18, built by the Excelsior Iron Works Company 
for the Erie Coal Transfer Company at Cleveland. This 
is an exceedingly fast machine, and its operation is 
very simple. The loaded car is pushed into the cyl- 
inder by a locomotive, and the cylinder and car are 
turned over by a steam cylinder of long stroke oper- 
ating through a “two-part” rope. In turning over the 
car is supported on its side by a hydraulic cylinder 
and clamped on top by a simple device. The machine is 
well adapted to its peculiar location, where the bank 
of the river is very high, but the fall of the coal is 
considerable. 

In all the car dumpers the speed depends largely on 
the switching arrangements and on the storage ca- 
pacity for loaded and empty cars. The three methods 
in use for bringing the loaded cars into the machine 


are: 
First. By means of a locomotive. 
Second. By storing the loaded cars on tracks having 


a down grade into the machine. 

Third. By the use of a haulage mule similar to 
that shown on Fig. 19. 7 

In the last case there is a grade up into the ma- 
chine. The loaded car pushes the empty car out in all 
‘ases. 

Car dumpers are also used for fueling vessels, al- 
though some of the fuel hatches cannot be reached by 
the chutes; but most docks handling fuel alone are 
equipped with coal pockets at a sufficient elevation to 
discharge the coal through chutes into the coal bunk- 
ers, the pockets themselves being filled by drop-bot- 
tom cars from a track carried on top. Fig. 19 shows 
the equipment of a large fueling block operated by 
the Cuddy-Mullen Coal Company at Cleveland, built 
specially for fueling the passenger steamers ‘North- 
west” and “Northland.” The chutes in this case are 
round, in order to inclose the dust. The method of 
hauling the coal cars up the steep grade is shown; also 
the ingenious method of holding the mule down to its 
track, thus preventing it from climbing, due to the 
friction between the coupler and the front of the mule. 

For unloading coal at the Northern ports there are 
many special machines of the Brown type and others 
adapted to the special conditions, such as storage for 
railroad reshipment and wagon delivery in large cities. 
Many of the large mining companies also have ex- 
tensive coal storage docks to tide them over the four 
months of closed navigation. A notable storage plant 
is that of the Lehigh Valley Coal Company at West 
Superior, Wis., in which there is storage capacity for 
100,000 tons of anthracite coal under cover by the 
Dodge system, and for 90,000 tons of bituminous coal 
exposed, in piles not over thirty feet high as a pre- 
caution against spontaneous combustion. At this plant 
all the operations of unloading from the boats, storing 
and reloading into the cars are performed by ma- 
chinery. 

The most surprising feature in connection with the 
equipment of docks generally on the lakes—using the 
word dock in the American sense of pier or landing 
to which a boat ties—is that such highly improved and 
expensive machinery should be placed on such poor 
and entirely inadequate foundations; often merely a 
few piles driven in soft mud many feet below the 


Fia@s. 17 AND 18.—CAR DUMPER BUILT BY THE EXCELSIOR IRUV WORKS COMPANY—ERIE COAL TRANSFER COMPANY, CLEVELAND, O. 
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vater line, with little or no cross-bracing to give them 
ome rigidity. This is probably due to the nervous 
peed with which a great many dock improvements 
nd extensions have been made. 

There is a growing feeling, however, in favor of 
reat improvements in this direction, and as examples 
f recent construction Figs. 20 and 21 are introduced. 

ig. 20 is the cross-section of a dock built by the 
llinois Steel Company at their South Chicago works 
vhich has attracted a great deal of attention from en- 
-ineers in this country. This dock, which is 1,608 feet 
ong, was built at the rate of about 15 feet per day. 
‘ig. 21 is a cross-section through the foundation for 
he MeMyler car dumper on the dock of the Pittsburg 
ind Conneaut Dock Company at Conneaut, Ohio. This 
oundation has proved itself to be immovable. 

It will be of interest here to quote from the “Blue 
Book of American Shipping,’ issued by The Marine 
Review, that on the Great Lakes there are “the great- 
est iron mining resources, most rapid cargo-handling 
facilities and the most efficient iron-producing plants 
n the world,” together with the statement that “it is 
possible to take ore from the mountain iron mine and 
convert it into steel ship plate within ten days.” While 
not becoming responsible for the accuracy of the last 
statement, quoting from the same source, the explana- 
tion is as follows: 

“Suppose that on the first day and night of a month 
4.000 tons were mined and loaded. The second day 
at noon this ore could be run onto the Duluth, Mesaba 
and Northern Railway docks at Duluth, 80 miles from 
the mine, and dumped into pockets. Each of the two 
docks lacks 600 feet of being one-half mile long, and 
both have capacity for 100,000 tons of ore. In one hour 
the 9,000 tons could be loaded into a Bessemer steamer 
and barge, 424 and 366 feet long respectively. The 
Bessemer fleet consists of ten steamers and eleven 
barges, and the carrying capacity of the fleet for one 
season, between eight and nine months, is over 1,500,- 
000 tons. At one o'clock on the second day the steamer 
and consort would start on their 890-mile trip. On the 
sixth day at one o'clock they would arrive at Conneaut, 
Ohio, the steamer, we will say, going to the McMyler 
rapid direct-unloading plant and the consort to the 
Brown plant. The seventh day at one o'clock the 9,000 
tons of ore would have been taken from the holds of 
the vessels and loaded into 180 of the 50-ton steel cars, 
of which the Pittsburg, Bessemer and Lake Erie has 
600 and is building 400 more. On the morning of the 
eighth day these cars would be delivered to the fur- 
nace at Bessemer or Duquesne, the four-stack furnace, 
having annual capacity of 800,000 gross tons of pig 
iron, at the latter point. The distance from Conneaut 
to this furnace is about 150 miles. On the ninth day, 
at seven o'clock in the morning, the ore would have 
run through the cupola and could be transferred to 
the Bessemer converter or mixer, and in less than an 
hour be turned into steel ingots. These ingots could 
be taken hot to the plate mill and made into ship plate 
in one hour; or if from the furnace the iron was made 
into pigs, some eight hours more would be required to 
make ingots of the pig. By the evening of the ninth 
day this plate would be ready for shipment. Even if 
twenty-four hours for delays are added, it is shown 
that in ten days ore from Lake Superior can be made 
into plate on a larger scale than in any other country 
in the world, and at considerably less cost.” 


TRADE WITH RUSSIA. 


Exports of manufactures from the United States to 
Russia do not amount to $30,000,000 per year, as has 
been asserted, nor have they ever reached one fourth 
that sum. This assertion is sustained by the official 
figures of both the United States and Russia. Accord- 
ing to the figures of the United States Bureau of Sta- 
tistics, exports of manufactures to Russia range from 
$3,000,000 to $4,000,000 per annum, and according to 
the Russian official statistics, they have averaged a 
little over $4,000,000 a year since 1895, the earliest 
date at which the detailed figures of Russian imports 
are obtainable. 

The Russian statement of total imports of goods of 
all classes originating in the United States has never, 
save in two exceptional years, shown as much as 
$30,000,000, and has averaged since 1895 less than 
$25,000,000 per annum, and of this sum more than 
three-quarters represents raw cotton, which is not 
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affected by the recent order of the Russian govern- 
ment. Much of the American cotton imported into 
Russia is bought in the markets of Europe, and thus, 
while represented in the Russian importations as of 
American origin, does not show in the export state- 
ments from the United States, because it is sent from 
this country direct to the great cotton markets of 
Europe, Liverpool and Bremen, and thence is distri- 
buted to Russia and other interior states of Europe. 
The reports of the United States government only 
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States to Russia of all articles, exclusive of raw cot- 
ton, averaged in 1899 and 1900 about $8,000,000 per 
annum, and prior to that time had averaged but about 
$4,000,000 per annum. This $8,000,000 of exports other 
than cotton includes live animals, books, maps and 
engravings, breadstuffs, chemicals, coal, copper, green, 
dried and preserved fruits, malt and spirituous liquors, 
bags and bagging, paraffine, cottonseed oil, animal oils, 
furniture, patent medicines, cars and carriages, agri- 
cultural implements, and manufactures of iron and 
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show total exports to Russia of about $10,000,000 per 
annum, while those of the Russian government show 
imports of American products averaging about $25,000,- 
000 per annum; but an analysis of the two statements 
shows that the discrepancy is chiefly in cotton, which 
discrepancy is accounted for as above indicated. 

In merchandise other than cotton the Russian and 
United States figures correspond quite as closely as 
could be expected, in view of the fact that the United 
States fiscal year terminates June 30 and that of 
Russia December 31. Taking the figures of either 
country, or of both, and comparing them year by year, 
it is found that the total exports from the United 
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steel. Of the total exports to Russia from the United 
States in the fiscal year 1900, only $5,132,000 consisted 
of iron and steel manufactures and agricultural imple- 
ments, which classes include the chief articles affected 
by the recent order. 

A careful analysis of both the export statement of 
the United States and the import statement of Russia 
justifies the conclusion that the exportation from the 
United States to Russia of the classes of articles 
named by the recent order amounted in 1900, the year 
of our largest exports to that country, to less than 
$6,000,000. 


ENGLAND'S FOREIGN TRADE WITH COLONIES. 

Britisu colonies furnished last year a market for 
over $500,000,000 worth of British goods. The “Statis- 
tical Abstract for the Several Colonies and Other Pos- 
sessions of the United Kingdom,” which presents the 
details of the commerce and conditions of the British 
colonies in the year 1899 compared with preceding 
years, has just reached the Treasury Bureau of Sta- 
tistics. It shows that the British colonies throughout 
the world imported in 1899 goods valued at over $1,000,- 
000,000, and of this amount over $500,000,000 was from 
the United Kingdom. 

England's largest colony, of course, is British India. 
Its total imports in 1899 are given in round terms at 
£60,000,000 (or about $300,000,000), of which £40,000,- 
000 (or about $200,000,000) were imported from the 
United Kingdom. 

Next in importance is Canada, whose total imports 
amount to £28,000,000, but which takes only £6,678,000 
in value from the United Kingdom; the chief reason 
of this small proportion being her immediate proxim- 
ity to the United States, which can supply more 
promptly and conveniently her varied wants. 

Next in importance is the group of Australasian colo- 
nies, whose reports show on the face an importation 
in round numbers of over £70,000,000 in 1899, though 
the fact that each colony counts as “an importation,” 
anything coming from any other Australian colony, 
even though merely brought across the line from ad- 
joining territory, makes this statement of Australian 
“imports” a misleading one. A careful analysis of the 
real import trade of the Australian colonies shows 
that their importations from countries outside of the 
Australian continent amount to about 55 per cent of 
the sum which they name as “imports.” Basing an 
estimate upon this analysis of the 1898 figures, it may 
be assumed that the imports of the Australian con- 
tinent in 1899 were not far from £40,000,000, of which 
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the United Kingdom, although located on the opposite 
side of the globe, furnished over £26,000,000 in value 

The value of the importations of the British West 
Indies in 1889 is £6,711,000 (or about $33,555,000), of 
which €2,722,000 (or about $13,610,000) were from the 
United Kingdom. 

The African colonies show total imports of $130 
000,000 in value, of which $85,000,000 are from the 
United Kingdom. At the Cape of Good Hope alone the 
imports of the year are, in round terms, $100,000,000 
of which $65,000,000 are from the United Kingdom 


(Continued from SurrpLement, No. 1314, page 21066.) 
AIMS AND METHODS OF STUDY IN NATURAL 
HISTORY.* 
By EpmuNv B. WILson 


Bur now, in the last place, we encounter in the re 
cent writings of some of the experimental morpholo 
gists a singular attitude of mind toward other 
methods of study and, in particular, toward the com 
parative method and the historical point of view in 
biology generally, for it is seriously maintained that 
the scientific study of organic nature is possible through 
experiment and through erperiment alone That | 
am not overstating the case will be evident from the 
following citations from recent utterances by an emi 


nent leader in this field. “The comparative method 
in morphology,” he says, “is in itself not science, but 
only a preparation for scientific work.” Speaking for 


the self-styled “rational morphologists,” he says, “We 
have not a method of scientific morphology, but the 
scientific morphological method here is but one pro 
ductive method, and that is our method.” rhe his 
torical point of view in comparative morphology is 
ot wholly minor value. Even could we accurately de 
fermine the ancestral origin of plants and animals 
which in point of fact we cannot do—we should still 
rot have solved the real problem—namely, the laws 
In accordance with which evolution has taken place 
The most complete acquaintance with phylogeny would 
give us only an ancestral portrait-gallery, nothing 
more than a “photograph of the problem Only 
through systematic experiment can we unveil the na 
ture and limits of the power of transformation that 
lies at the root of the evolutionary process 

We may as well admit forthwith that there is a 
large element of truth in this bold claim, and it is 
well to recall how prominent a place the experimental 
evidence of evolution held in Darwin’s mind The 
history of science shows incontestably that only 
through experiment, through deliberately calculated 
and precise alterations in the conditions under which 
phenomena occur, can we attain the limits of scien 
tific analysis So long, therefore, as the naturalist 
limits himself to the study of vital phenomena under 
natural conditions, he falls short of the highest ideal 
of scientific investigation. For my part, | am wholly 
ready to admit that the introduction of experimental 
methods into morphology is the most momentous step 
in biological method that has been taken since the 
introduction of such methods into physiology by Har 
vey and Haller As regards the comparative method 
I do not overlook the force of the argument that when 
comprehensive conclusions are attained by the mere 
elimination of facts that are not common to all the 
individual cases compared, those conclusions must 
have a more limited content than the collective data 
on which they are based, though [| suspect that it 
would not require a very long search to discover a 
fallacy lurking here But seriously to maintain that 
the non-experimental comparative study of nature is 
not science is an efflorescence of enthusiasm at which 
one could hardly repress a smile did it not involve 
so serious a blunder 

Now I certainly shall not undertake such a work 
of supererogation as a defense of the comparative 
method in natural history Moreover, the statements 
cited were, | believe, intended mainly as a_ protest 
against too free genealogical speculation, and per 
haps conveyed more than their author really intended 
Yet the undoubted truth that they embody is masked 
by a form of expression so misleading that 
even before this audience of naturalists I shall 
venture to place beside them the words of one or 
two of those best qualified to pass judgment on scien 
tific method in the domain of physical science, which 
may rightly claim to be the experimental science pay 
excellence. Helmholtz, in a discourse on the relation 
of natural science to general science, delivered at 
Heidelberg, forty years ago, said It is not enough 
to be acquainted with the facts; scientific knowledge 
begins only when their laws and causes are unveiled 
Our materials must be worked up by a logical process 
and the first step is to connect like with like and to 
elaborate a general conception embracing them all 
Such a conception, as the name implies, takes a num 
ber of single facts together, and stands as their rep 
resentative in our mind. We call it a general con- 
ception, or the conception of a genus, when it em 
braces a number of existing objects: we call it a law 
when it embraces a series of incidents or occurrences 
What is the first example by which Helmholtz illus 
trated his meaning? It is one drawn not from ex 
perimental science, but from comparative anatomy 
namely, the correlations of structure shown by the 
Mammalia What was Helmholtz’s estimate of the 
historical point of view in biology? Here are his own 
words, spoken ten years after the appearance of the 
‘Origin of Species”: “The facts of paleontological and 
embryological evolution were enigmatical wonders as 
long as each species was regarded as the result of 
an independent act of creation, and cast a scarcely 
favorable light on the strange tentative method which 
was ascribed to the Creator. Darwin has raised all 
these isolated questions from the condition of a heap 
of enigmatical wonders to a great consistent system 
of development, and established definite ideas in the 
place of such a fanciful hypothesis as, among the first, 
had occurred to Goethe, respecting the facts of the 
comparative anatomy and the morphology of plants.” 

But, the “rational morphologist’” may reply, these 
words were spoken thirty years ago, and conditions 


* Presidential Address delivered at the annual dinner of the American 
Society of Naturalists, Balumore, December 28, 1900. —Scieuce 


have profoundly changed since Helmholtz passed this 
too favorable judgment Let us see. In his address 
on the “Principle of Comparison in Physics,” deliv 
ered before the German Association of Naturalists 
and Physicians, at Vienna in 1894, that brilliant ano 
versatile mathematical physicist, Ernst Mach, said 
‘Comparison, as the fundamental condition of com 
munication, is the most powerful inner vital element 
of science.” What is his first illustration of this 
truth? Again, as in the case of Helmholtz, it is drawn 
from non-experimental comparative morphology—from 
comparative anatomy and comparative embryology 
“If it is not customary he continues, “to speak of 
comparative physics in the same sense that we speak 
of comparative anatomy, the reason is that in a 
science of such great experimental activity the at 
tention is turned away too much from contemplative 
element But, like all other sciences, physics lives 
and grows by comparison 

It is needless to multiply such statements. Every 
really rational naturalist must admit that there is but 
one sane position to adopt, namely, to welcome any 
and every method by which our knowledge of organic 
nature may be advanced and unified No one, I trust, 
will understand me to advocate the indiscriminate ac 
cumulation of facts—for this is not method, but the 
absence of method. The essence of science is not the 
accumulation of knowledge, but its organization. Ob 
servation and experiment give us our materials, but it 
is the comparison and correlation of those materials 
that first build them into the fabric of science As 
| regard the matter, it is therefore a reversal of the 
true standpoint to regard biological classification, in 
the broadest sense of the term, as no more than a 
prepdration for experiment Let us, however, admit 
that our science is entering on a phase in which ex 
perimental methods seem destined, and rightly so, to 
take the leading rank, and that to them we may prob 
ably look for the greatest advances that are to be 
made in years to come Let us, too, admit that our 
existing systems of classification, our views of genea 
logical relationship, are incomplete, are in many re 
specis still hypothetical and often misleading; that 
our methods of study have not been sufficiently ex 
act; that a little judicious clipping of the wings of 
our scientific imagination will render its flight safer 
even though it may not soar so high But let us not 
depreciate the importance of the comparative study 
of normal phenomena to which biology already owes 
so many brilliant triumphs, and which, as we may 
confidently hope, has still so many future achieve 
ments in store rhe true aim of the naturalist is to 
understand the conditions of living forms as they now 
exist and have existed in the past; but what are these 
conditions if not the result of an illimitable series of 
experiments, carried on by nature since life began? 
Under what other interpretation has the theory of 
natural selection any meaning? Comparative mor 
phology and physiology but record and co-ordinate 
the results of these experiments The experiments 
performed in our laboratories but supplement those 
that have taken place and are always taking place in 
nature, and their results must be wrought into the 


same fabric 

One final thought, and | have done I have said 
that the key-note of Agassiz’s life and work was his 
love of nature; and in this respect | believe he was 
typical of the great naturalists of every age It has 
of late become the fashion in some quarters to look 
with a certain condescension on whet is styled the 
sentimental side” of natural history, on that keen 
primary interest in biological phenomena for their 
own sake, apart from their scientific analysis, that 
was characteristic of so many of the earlier natural 
ists. I can but believe that such an attitude shows a 
lack of insight into the real motives and sources of 
inspiration of all great observers and discoverers 
Every critical analysis of the progress of science leads 
to a recognition of the vital importance of the imagi 
native faculty in all research of a high order; and in 
this regard great masters of creative science, such as 
Faraday or Darwin, have rightly been placed beside 
the great masters of creative art But this faculty 
is nearly akin to the esthetic sense Karl Pearson, in 
his admirable “Grammar of Science,” remarks, “Both 
works of art and laws of science are the product of 
the creative imagination, both afford material for the 
esthetic judgment Pearson is here referring, it i. 
true, to the sense of beauty and harmony aroused by 
the discovery and contemplation of natural law Be- 
yond this, however, we must recognize that there is 
no more potent spring of scientific research than a 
lively interest in the facts—in other words, the 
esthetic satisfaction that lies in the mere observa 
tion of natural prenomena. Read the intimate records 
of the lives of great discoverers in every field of 
science, and you cannot fail to be struck with this 
From this source flows the impulse to analyze by ex 
periment, to correlate by comparison and thus to dis 
cover law rhe primary impulse of the naturalist is 
thus given by the love of nature: and I believe that 
the scientific naturalist shonld welcome every move 
ment toward the cultivation of general interest in nat 
ural history We may therefore regard it as a happy 
omen for the future of our science that in every di 
rection we see the signs of increasing interest in field 
work, in nature-study and in the teaching of natural 
history in our schools. It would be an evil day for 
the more advanced and precise study of biology when 
it came to be regarded as actuated by motives having 
nothing in common with the love of nature that in- 
spired such men as Darwin, Agassiz, Audubon and 
Gray; but we need not fear that such a day will come. 
For my part, I believe that the newer experimental 
study is better calculated to foster an interest in na- 
ture than much of the minute anatomical and em- 
bryological work that has played so great a role in 
the laboratory methods of comparative morphology. 
These methods were a healthy reaction against the 
superficial character of much of the earlier work: 
they form the indispensable basis of all exact and 
thorough training in biology; but too often in our 
courses of instruction they have been carried to such 
a point that the student has lost himself amid ana 
tomical detail of a kind as dry and formal as that 
of the old-fashioned systematic museum-study Ex 
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perimental research is already, I believe, exerting 
the happiest influence on our methods of teaching by 
showing how indispensable to a course in comparative 
morphology is the consideration of physiological phe 
nomena and a study of the living organism. 

I cannot better close than with the words that an 
eminent zoologist—we of this company have not far 
to seek him—has imagined to be the comment of 
Aristotle, could he have surveyed some of the aspects 
of our modern work in biology. “My teaching that 
the essence of a living being is not what it is made 
of, or what it does, but why it does it, has been ren- 
dered by one of your contemporaries into the state 
ment that life is the continuous adjustment between 
internal relations and external relations If this is 
true, is not the biology which restricts itself to the 
physical basis and forgets the external world, like 
your play of ‘Hamlet’ without the Hamlet? Is not 
the biological laboratory which leaves out the ocean 
and the mountains and meadows a monstrous ab 
surdity? Was not the greatest scientific generaliza 
tion of your times reached independently by two men 
who were eminent in their familiarity with living 
things in their homes?” I for one agree with the 
author of these words that such a comment would be 
good common sense and therefore good science. 


WOMEN ASTRONOMERS 


By J. E. Gore, F.R.A.S., author of “The Visible Uni 
verse,” “The Worlds of Space,” ete 


Ir was believed by the ancients that the muse which 
presided over astronomy was a woman, Urania, and her 
name has been for ages supposed to symbolize the 
noblest of all the sciences. In the various phases 
through which astronomical discovery has _ passed, 
women have taken an active part in the study and 
observation of the he vens Aganice, an Egyptian 
princess, is said to have tried to predict future events 
by the aid of the stars. This was, of course, in the 
interests of astrology, but the first woman really noted 
as an astronomer seems to have been Aglaonice, a lady 
of Thessaly. who could predict eclipses by means of 
the period known as the Saros, a lunar cycle dis 
covered by the Chaldean astronomers, consisting of 
eighteen years, in which eclipses of the sun and mcon 
recur in nearly the same order as during the preceding 
period of eighteen years 

The beautiful and famous Hypatia, daughter of 
Theon of Alexandria, seems to have been versed in 
geometry, algebra, and philosophy, as well as astron 
omy We learn from history that she wrote a com 
mentary on Ptolemy's system of astronomy, but this 
work has been unfortunately lost. She taught in the 
schools of Alexandria, and became very famous for 
her beauty and learning Her end was tragical. In 
the course of a conflict which broke out in the year 
$15 A. D.. between Cyrillus, Bishop of Alexandria, and 
the Prefect Orestes, Hypatia fell a victim to the rage 
of an infuriated mob in the streets of Alexandria 
Several centuries then elapsed before we hear of 
another woman interesting herself in the study of 
astronomy Indeed, astronomy was at such a low 
ebb in the eight centuries which elapsed between 
Ptolemy and the Arab Prince and astronomer, Al 
bategnius, that only eight observations are recorded 
as having been made during this long period! In the 
seventeenth century a Parisian lady, Jeanne Dumée 
wrote a work in which she defended the system of 
Copernicus, and explained the motions of the earth 
and the appearance of Venus and the other planets with 
great clearness. The manuscript of this work, which 
it seems was never printed, is preserved in the National 
Library of Paris 

The socalled Rodolphine tables commenced by 
Tycho Brahé, and continued by Kepler, were complete: 
by a German woman, Maria Cunitz, and published in 
1650. This must have been a work of great labor, a 
it would seem that logarithmic tables were not used in 
the computation 

The famous astronomer, Hevelius, who had an oh 
servatory at Dantzig. was ably assisted in his astro 
nomical observations by his wife, Elizabeth Korpman 
They worked together during a period of twenty-seven 
years, and the result of their efforts was the publica 
tion of the works, “Prodromus Astronomice,” a cat 
alogue of IS88 stars, and the famous work “Machina 
Celestis.” The observatory was destroyed by fire in 
1679, and Hevelius died in 1687, it is said, of a broken 
heart. After his death his wife edited and published 
the “Prodromus Astronomice.” 

Another woman astronomer who lived about this 
period was Marie-Claire Muller, wife of Jean Muller, 
perhaps better known as Regiomontanus. They had 
an observatory at Nuremberg in the seventeenth 
century 

The wife of the famous astronomer, Godfrey Kirch 
calculated ephemerides for almanacs for many years 
in the end of the seventeenth and beginning of the 
eighteenth centuries; and in the year 1702 she had 
the good fortune to discover a comec. 

Women have distinguished themseives not only in 
astronomical observations, but also in the mathematical 
theory of the subject. In the first half of the eighteenth 
century the Marquise de Chatelet translated into French 
the Principia of Sir Isaac Newton. This translation 
which was not published until two years after her 
death, was highly commended by the famous mathe 
matician Clairaut, who wrote a preface to the work 
The principles of Newton's philosophy had another 
exponent in the eighteenth century in the famous 
Milanese lady, Marie Gaetana Agnesi, to whom the 
Pope offered the professorship of mathematics in the 
University of Bologna To this learned lady is due 
the well-known mathematical curve called “The Witch 
of Agnesi,”’ which has the curious property that the 
area contained between an infinite branch of the curve 
and its asymptote (which the curve never touches) 
is finite! 

Another famous woman computer was Madam 
Nicoli-Reine Lepaute, wife of M. Lepaute, watchmaker 
to Louis XV., King of France. She helped her husband 
in his calculations connected with astronomical pendu- 
lums, and assisted the famous Clairaut in his caleula- 
tions respecting the return of Halley’s comet, in 1758 
This famous problem in the theory of perturbations 
was a work of great labor, and for eighteen month: 
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‘lairaut and Madame Lepaute calculated all day, and 
sometimes even at meals. The result of these laborious 
calculations was a prediction, made on November 14, 
1758, that the comet would return to perihelion (the 
nearest point to the sun) on April 13, 1759, with an 
uncertainty of a month either way. The comet passed 
through perihelion in the middle of March, 1759, “just 
a month and a day” before the time predicted by 
Clairaut! Madame Lepaute also made the calculations 
of the comet of 1762, the annual eclipse of 1764, and 
ephemerides of the sun, moon, and planets for the Con- 
naissance des Temps. About the same period Madame 
Dupierry calculated numerous eclipses of the moon. 
She was the first lady who filled the office of professor 
of astronomy in Paris. 

The famous astronomer, Sir William Herschel, found 
in able assistant in his sister, Caroline Herschel, who 
helped him in all his labors during a period of fifty 
vears, not only in astronomical observations, but in the 
manufacture of his telescopes. In the years 1786 to 
1789, Caroline Herschel herself discovered no less than 
six comets, and in the preparation of Herschel’s cat- 
alogues of stars, double stars, and nebule, she was 
of great assistance to her illustrious brother. She 
died in 1848 at the great age of ninety-eight years, 
which shows that exposure to night air does not mili- 
tate against longevity. A contemporary of Caroline 
Herschel was Madame Lalande, who assisted her hus- 
band in the reduction of the stars contained in the 
well-known catalogue of Lalande. 

Among other women computers may be mentioned 
Madame Riimker, who calculated the orbits of comets, 
and discovered the comet of 1847; Madame Yvon Villar- 
ceau, Who applied her husband's method to the calcula- 
tion of binary star orbits: and Maria Mitchell, the 
first lady astronomer in the United States, who served 
as assistant to her father, and afterward became di- 
rector of the Vassar College Observatory, at Pough- 
keepsie, a post which she held for eighteen years. 

In the domain of mathematical astronomy, we must 
not omit the names of Mary Somerville and Sophie 
iowalewski. Mrs. Somerville wrote “The Mechanism 
of the Heavens,” a work founded on Laplace’s great 
work, the “Mécanique Céleste,” ard Sophie Kowa- 
lewski held a professorship in the University of Stock- 
holm. 

At the present day there are many ladies devoted 
to the study of astronomy. Among observers of vari- 
able stars may be mentioned Madame Ceraski, wife of 
the well-known astronomer; Miss Rose O'Halloran, in 
California; and Miss M. A. Orr, in England; in the study 
of sun spots and the physical constitution of the sun, 
Mrs. Russell Maunder, Madame Janssen, wife of the 
famous French astronomer; and Miss Elizabeth Brown, 
whose death has been recently deplored. In spectrum 
inalysis applied to astronomical research, excellent 
work has been done by Lady Huggins, wife of the 
famous astronomer, Sir William Huggins, K.C.B., and 
by Mrs. Fleming and the Misses Maury, Wells, and 
Leland, at the Harvard Observatory, U. S. 

Among French ladies who assist their husbands in 
astronomical work we may mention Madame Faye and 
Madame Flammarion. 

In the province of astronomical teaching Miss Mary 
Proctor, daughter of the famous astronomical writer, 
the late Mr. R. A. Proctor, has—like her father—made 
a name as a lecturer on astronomy. As historian of 
the science and writer on astronomy, special mention 
should be made of Miss Agnes Clarke, who, in her 
History of Astronomy in the Nineteenth Century,” 
has given us a lucid and charming account of the prog- 
ress of astronomy in the last hundred years.—The 
Humanitarian. 


[Continued from SuprLemMENT, No. 1314, page 21069.) 
PROGRESS OF AGRICULTURE IN THE UNITED 
STATES. 

By George K. Hotmes, Assistant Statistician, United 
States Department of Agriculture. 


FERTILIZERS. 


Tur decade 1840-1850 marks an epoch in the history 
of agriculture. The world was then making rapid 
strides in applied science. Railroads were rapidly 
extending, ocean steam navigation became established, 
the electric telegraph came into use, and, what was 
of great importance in connection with agriculture, 
the chemical theory of manures came to be under- 
stood. “Artificial fertilizers,” made according to 
formulas founded on the chemical composition of the 
ashes of plants, began to be manufactured, and came 
rapidly into use. The use of nitrate of soda and super- 
phosphate of lime was becoming common. The rapid- 
ity of this growth is perhaps best seen in the rise of 
the use of guano. Samples had come to Europe early 
in the century; next a few casks came; in 1840, Liebig, 
the eminent chemist, brought it into notice, and the 
South American merchants sold a small cargo that 
vear. The next year some 2,000 tons were imported 
into Great Britain. 

The use of commercial fertilizers has progressed 
from year to year, until, in 1896, 1,894,917 tons were 
used in the United States, valued at $37,688,869. 

The economic advantages of the use of fertilizers are 
distinetly shown in an investigation conducted by the 
Division of Statistics of the Department of Agri- 
culture in 1896. This was a unique investigation of 
comprehensive character, and was applied to the pro- 
iuction of cotton.* 

\long with the increased consumption of commercial 
fertilizers, there has been a vastly increasing realiza- 
ion by farmers of the value and utility of barnyard 
ind compost manures, especially in the parts of the 
country where cattle are kept in stables throughout a 
large portion of the year. While the average produc- 
tion per acre of various crops has not materially 
increased for many years past, yet farmers know that 
they not only must not, but cannot. rob the soil of 
its fertility without restoring the elements that go 
to make plant growth. In some parts of the country, 
where the fertility of the soil is materially impaired, 
it is still the custom to let cultivated land lie fallow 
tor sufficient length of time to increase its fertility. 
but there is also a large extent of country where this 

* See Bulletin No. 16. miscellaneous series, Division of Statistics, U. S. 
Department of Agriculture, the Cost of Cotton Production, 
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is not done, and where, on the contrary, domestic anu. 
commercial fertilizers are liberally used. 

Speaking in general for the whole country, the net 
result of the use of fertilizers, so far, has been mainly 
to preserve the normal fertility and production of the 
soil, although farmers’ experiences have numerously 
and extensively established the economic desirability 
of more intensive agriculture. 

EVOLUTION OF VARIETIES OF FOODS FROM PRODUCTS. 


There is one prominent feature in the agricultural 
development of the United States that has received lit- 
tle public attention (a feature which alone is worthy 
of an extended article), and this is the extraordinary 
multiplication of the varieties of foods into which farm 
products have been converted by the slaughter house, 
by the packing house, by the cannery, and by the manu- 
facture of health foods. The effect of all this upon the 
consumption of numerous farm products has been very 
considerable, and has, to some extent, revolutionized 
the diet of the people of this country, and presumably 
of other parts of the civilized world, especially of 
people living in cities and towns. 


Early Practices Regarding Food Supply. 


One does not need to go back more than a genera- 
tion to find the meat supply derived from local farm- 
ers and butchers. Indeed, among the great mass of 
the people living outside of the cities and large towns 
the fresh-meat supply was a matter of neighborhood 
borrowing; a farmer slaughtered an old cow, perhaps, 
and distributed some of the quarters or other portions 
of the carcass among his neighbors, with the expecta- 
tion that they would return an equivalent when it 
came their turn to butcher. 

Until comparatively recent years the products of the 
farm were distributed throughout the year for food 
consumption in a crude and very restricted sense. 
Apples and green corn were dried in the sun; indian 
corn Was preserved dry in the crib; potatoes, cabbages, 
and turnips were kept fresh in the cellar; some beef 
was dried; pork and beef were’ pickled in brine; 
squashes and pumpkins were kept for some time after 
the harvest without rotting, and so on with a few 
other products of the farm and garden. 


Canning, Preserving, and Refrigerating in Recent 
Years. 

An immense change in the relation of foods to 
seasons has taken place within recent years. Fresh 
beef and mutton and pork and poultry preserved by 
refrigeration can now be had in all parts of the 
country from the farms and ranches of the Mississippi 
Valley, to say nothing of the improved local meat sup- 
ply. Many of the principal garden products now 
know no season, owing to the canner and the ‘pre- 
server. The peach and the pear, the apricot and 
the plum, peas and beans, lentils and green corn 
and tomatoes, and many kinds of berries—and so on 
through almost the entire list of the fruit and vege- 
table products of the farm and garden—are now to 
be had at all times of the year, not always, perhaps, 
with the flavor they possessed when gathered from 
their vines and stalks and trees, but yet with much 
of their original freshness and flavor. 

By means of canning and preserving the farmers’ 
market has been enlarged both in time and space until 
the market for farm and garden products now ex- 
tends throughout the entire year, not only to remote 
parts of this country, but to a large portion of the 
world. 

If a list of the different kinds and descriptions of 
food were to be presented, it would, because of its 
magnitude, overtax the patience of the reader. An 
attempt was made several years ago to prepare such 
a list for a publisher, and the undertaking had to be 
abandoned on account of its unexpectedly large pro- 
portions and the time, labor, and expense required. 
In this paper it is proposed merely to give three il 
lustrations of the heterogeneity that has characterized 
the development of farm products as foods and for 
other purposes. 


Business of a Prominent Packing Company. 


One of the large Western packing companies with 
enormous capital and business has been selected to 
illustrate how the extension of the farmers’ market 
has been promoted and elaborated in recent years. 
This packing company owns the cars that are used 
to distribute its products and to collect some of them. 
It has 500 tank cars for transporting blood and tank 
age for fertilizers and various animal oils; it has 
4.000 cars for transporting dressed beef and 6,500 
cars for transporting fruit. From the price lists of 
this company, sent to its agencies throughout the 
United States, the following facts are extracted: 

The beef carcass is cut into many different parts 
in various ways, all intended to meet the demands 
of retailers and consumers, and the different parts 
so cut, including all of the parts of the animal cus- 
tomarily eaten, number 53. With regard to meat 
cuttings, the numbers are. pork 29, mutton 12, veal 
5; number of boiled hams 6; varieties of sausages 43, 
and of. delicatessen sausage 14—total varieties of 
sausage 57. The dried salt meats are prepared with 
16 different cuttings: the bacon meats with 16. 

There are hams of many descriptions, and dried 
beef, mess pork, mess beef, pickled beef tongue, pork 
spareribs, mince-meat in packages of numerous sizes, 
lard, compound lard and lard oil, neat’s-foot oil, and 
tallow oil. 

The canned meats include numerous varieties, among 
which may be mentioned corned beef, pigs’ feet. gelatin, 
boar’s head, Oxford sausage, tongue, roast beef, boiled 
beef, chipped beef, deviled ham, potted ham and 
tongue, minced ham, chicken, turkey, chile con carne, 
pork and beans, ox marrow, chicken tamale, and sauer- 
kraut and Vienna sausages, etc. 

There are to be mentioned also some of the canned 
soups, as ox tail, mock turtle, tomato, consommé. 
chicken, beef, mutton, vegetable, purée of green peas, 
and so on. 

The extracts of beef are liquid and in tablets of 
various descriptions. The pickled tongues, pork hocks, 
and pigs’ feet are of nine descriptions, and there is 
poultry of all sorts and fresh eggs and canned eggs, 
ducks, quails, venison, prairie chickens, pigeons, 
squabs, and even frogs’ legs. 
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Cotton Seed. 


Cotton seed is a very marked instance of a former 
by-product of the farm which has become of enormou 
value and of varied uses. The meats are made into 
oil cake and oil meal for feeding stuff and for fer 
tilizers; into crude oil, cotton-seed stearin, salad oil 
cottolene, miners’ oil, and soap, and the oil is exported 
to Europe and brought back again as olive oil. The 
hulls may be used for making paper; they are mad 
into bran for cattle food; they are used for fuel, and 
are an important contribution to the list of fertilizer: 

Here is an enormous source cf wealth which science 
has given to the farmers within comparatively recent 
years. The estimated value of the cotton seed of a 
10,000,000-bale crop of cotton (to the planters) is 
about $30,000,000, and this value is now almost entirely 
appropriated by them. 


SOME ECONOMIC RESULTS OF MACHIIINES, 


Much remains to be said with regard to the evo 
lution of agriculture in the United States, but only a 
brief reference can be made to some of the more im 
portant results of the investigation of hand and ma 
chine labor and processes as applied to agriculture, 
with a contrast between farming as it was practised 
fifty to seventy years ago and farming as it is now 
carried on with the advantage of the labor-saving 
and perfecting implements and machines of the present 
time as well as with the improvements contributed 
by the chemist, the “book farmer,’ and the more en 
lightened experience of the last half century.* 


Corn Cultivation and Harvesting. 


Between 1855 and 1894 the following changes took 
place in the cultivation of corn. The time of human 
labor required to produce one bushel of corn on an 
average declined from 4 hours and 34 minutes to 41 
minutes, and the cost of the human labor to produce 
this bushel declined from 35%, cents to 10' cents. 

In the earlier years the plow and harrow of that 
period were used; the check rows were marked with 
the shovel plow; the seed was dropped by hand from 
a bucket or pouch carried by the farmer and covered 
with a hoe; the cultivating was done with a shove! 
plow; knives were used for cutting the stalks from 
the ground by hand; husking pegs were worn on the 
hand in husking; the stalks, husks, and blades were 
cut into fodder with an old-time machine turned by 
hand, and the corn was shelled by hand, either on a 
frying-pan handle or on a shovel or by rubbing the 
cob against the unshelled ears. 

A radical change had taken place in 1894. The earth 
was loosened with a gang plow, and a disk harrow very 
thoroughly pulverized it. A corn planter drawn by 
a horse planted the corn, and the top soil was pul- 
verized afterward with a four-section harrow. 

When it came to harvesting the corn, a self-binder 
drawn by horses cut the stalks and bound them, and 
the shocks of sta’ c were then hauled to a machine. 
which removed the husks from the ears, and in the 
same process cut the husks and the stalks and the 
blades into fodder, the power of the machine being 
supplied by a steam engine. 

Then came the shelling of the corn, which is one of 
the marvels of the changes that have been wrought 
by machines. In this case, the machine operated by 
steam shelled 1 bushel of corn per minute, while in 
the old way the labor of one man was required for 
100 minutes to do the same work. 


Wheat Cultivation and Harvesting. 


The use of steam as a substitute for horse power in 
plowing, in harvesting, and in thrashing wheat has 
not materially contributed to economy, except from 
a saving due to the elimination of animal power, so 
the more common power supplied by horses is here 
selected for the comparison. The years in contrast 
are 1830 and 1896. 

It is one of the marvels of the age that the amount 
of human labor now required to produce a bushel of 
wheat from beginning to end is on an average only 
10 minutes, whereas, in 1830, the time was 3 hours 
and 3 minutes. During the interval between these 
years the cost of the human labor required to pro- 
duce this bushel of wheat declined from 1/%, cents 
to 31-3 cents. 

In the contrast thus presented the heavy, clumsy 
plow of the day was used in 1830; the seed was sown by 
hand, and was harrowed into the ground by the draw 
ing of bushes over it; the grain was cut with sickles, 
hauled to a barn, and at some time before tne follow 
ing spring was thrashed with flails; the winnowing 
was done with a sheet attached to rods, on which 
the grain was placed with a shovel and then tossed 
up and down by two men unti the wind had blown 
out the chaff. 

In the latter year, on the contrary, the ground was 
plowed and pulverized in the same operation by a 
disk plow; the seed was sown with a mechanical 
seeder drawn by horses; the reaping, thrashing, and 
sacking of the wheat was done with ciue combined 
reaper and thrasher drawn by horses, and then the 
wheat was ready to haul to the granary. 


Haymaking. 


Hay is the. next selection for comparison, the years 
being 1860 and 1894. When men moved the grass 
with secythes, spread it and turned it over for drying 
with pitchforks,.when they raked it into windrows 
with a hand rake, cocked it with a pitchfork, and 
baled it with a hand press, the time of human labor 
required per ton was 35! hours; but when for this 
method was substituted a mower, a hay tedder, and 
a hayrake and hay gatherers and stackers drawn by 
horses, and a press operated by a horse, the time of 
human labor was reduced to 11 hours and 34 minutes, 
while the cost of human labor from the earlier to 
the later year was reduced from $3.06 to $1.29. 

The more noticeable economy in haymaking is in 
the mowing and curing of the grass. In these two 
operations the time of human labor declined per ton 
from 11 hours to 1 hour and 39 minutes, while the 
cost of the human labor declined from 831-3 cents to 
cents. 

The comparisons might be extended throughout 

* Revert of the United States Department of Labor on Hand and Ma. 
chine Labor. 1898. 
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many of the crops produced by the farmer, with a 
constantly recurring illustration of the saving of 
human labor and of the diminution of the cost of pro 
duction by the diminution of human labor With 
regard to animal labor alone it often appears that an 
increased time is required in production, but where 
there is an increased cost it is principally due to the 
increased value of the labor of animals 


SAVING IN THE COST OF PRODUCING CROPS 


The potential saving in the cost of human labor on 
account of improved implements, machines, and pro 
cesses, at the rate per bushel or ton, as the case may 
be, has been computed for seven of the principal 
rops of 1899; the comparison is between the old-time 
methods of production, in which hand labor was as 
sisted only by the comparatively rude and inefficient 
implements of the day, and the present time, when 
hand labor has not only the assistance of highly ef 
ficient and perfected implements and machines. but 
has been considerably displaced by them. The saving 
in the cost of human labor in cents, per unit of 
product, permits a very forcible statement of its equiva 
lent in money by means of a computation consisting 
of the multiplication of the saving per unit into the 
crop of 1899. The result expresses the potential labor 
saving in the production of seven crops of that year, 
and is not om aggregate of the saving of human labor 
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ment in our society. Let whatever betide that may, 
this element has a degree of independence in sub- 
sistence and in living that no other element has, and 
still, as in the past, remains the chief mainstay of the 
nation 


AUTOMOBILISM IN AGRICULTURE. 


Tue first applications of mechanical traction to 
agriculture were made in plowing by steam, and these 
were followed by experiments in the use of electricity 
for the same purpose. In both cases, the plow was 
pulled from one end of the field to the other by at- 
taching it to a cable which wound around a drum 
actuated by a steam or electric motor. But this cannot 
be exactly called agricultural automobilism, since the 
plow is not entirely independent, but, on the con- 
trary, is closely dependent upon the hauling cable. 
It is very evident that the establishment of guide 
pulleys over which the cable passes and the displace- 
ments of the windlass in measure as a certain area 
of the ground has been plowed complicate the opera- 
tion considerably, and that it would be preferable to 
have a plow that could be hauled by a locomotive just 
as is done by a team of horses. Several experiments 
have been made in this direction, especially in the 
United States, where an effort is making to reap as 
much benefit from the engine as possible. As an in- 
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engine for field work, in the hauling of plows, harrows, 
mowing machines, etc. For agricultural work it is 
provided with two speeds, one of one mile and one of 
two miles. In ordinary running upon roads, it is 
capable of attaining a speed of 10 miles an hour. It 
weighs, in running order, 4,440 pounds. When it 
is operating in the field its wheels are provided with 
spurs to assure its advance in pliable earth, and the 
wheels are furnished with wide flanges to prevent 
them: from sinking too deeply into the ground. 

But the two apparatus just mentioned do not present 
an intimate union between the motive part and the 
agricultural implement properly so called. So other 
inventors have devised combinations in which such 
union is very close. Such is the case with the auto 
motor plow of M. Boghos Pacha Nubar which, more- 
over, has the peculiarity of being rotary. In this sys 
tem the part designed for working the ground com 
prises a series of three disks, which are not arranged 
in the same plane, although alongside of each other, 
and each of which carries strong steel colters 
mounted upon its circumference. These disks are 
placed upon a frame established in the rear of a 
road locomotive, the mechanism of which is so com 
bined as to set them in rotation. Moreover, the frame 
that supports them may be raised more or less, at a 
pinch, and may also be thrown out of engagement 
with the subjacent earth. It will be understood that, in 


Fie. 1.—DEERING & COMPANY’S MOWING MACHINE. Fie. 2—BOGHOS PACHA NUBAR’S AUTOMOBILE PLOW. 


in the cost of producing the crops for all of the years 
between the earlier and the later ones, during which 
time this economizing and displacement of human 
labor has taken place. In the case of the crop of corn, 
the money measure of the saving of human labor 
required to produce it in 1899 in the most available 
economic manner, as compared with its production in 
13,276,642; wheat, $79,- 

$1,408,950; barley, 
é 820; hay, $10,034,868. 

The total potential saving in the cost of human labor 
for these seven crops of 1899, owing to the possible 
utilization of the implements, machines, and methods 
of the present time, in place of the old-time manner 
of production, reaches the stupendous amount of $681,- 
171,827 for this one year. 


CONCLUSION, 


it would be idle to claim that the progress of the 
agriculture of the United States and its evolution 
from the primitive scope and conditions in which it 
was found by the settlers who came from Europe 
nave been set forth adequately, even in its important 
topics and details, in the foregoing pages, but perhaps 
enough has been presented to explain in their main 
features the causes and opportunities which in com- 
bination have led to an agricultural production actual- 
ly too great to be grasped by the human mind 

As great as has been the growth of manufactures, 
mining, the fisheries, and trade and transportation, 
all of which tend to draw population from agriculture, 
yet more than one-third of the population of the coun- 
try is engaged in agriculture or dependent upon agri- 
culturists. This element in our population has proved 
to be a strong one It has been conservative with 
regard to those things that experience has demon 
strated to be good. It has been an industrial element 
upon which all other elements of the population have 
needed to depend as the cornerstone of the social and 
industrial structure, 

The agricultural element is the one independent ele- 


teresting prototype of the apparatus used for this 
purpose in that country, we may mention a small 
locomotive due to Mr. Parmiter, an agriculturist well 
acquainted with the exigences of field work. This 
engine (Fig. 4), which is of 4 horse power, is pro- 
vided with four wheels plus a large roller in the rear 
provided with channels, and mounted upon the axle 
of the hind wheels. This gives the locomotive great 
stability and assures it a better adhesion for propul- 
sion. Behind the locomotive there may be arranged 
a transverse traction bar to which may be attached 
by chains (1) two plows of large size that may be 
easily drawn by the engine, (2) scarifiers or other 
agricultural apparatus, or (3) farm wagons, since 
the locomotive may materially be used also as a 
simple road engine and serve for hauling agricultural 
products. From all such points of view the Parmiter 
automobile seems to be capable of rendering great 
services, since the expenses of running it are very 
light—say the wages of two men, the cost of fuel and 
oil and the interest on the investment. The expense 
of plowing per acre with it is about one dollar. Owing 
to its power, the engine plows easily to a depth of 
eight inches, and, at the same time, performs the work 
or six ordinary teams of horses. 

The Exposition of 1900 showed us several examples 
of agricultural automobiles We may mention in 
the first place the one that was exhibited by the 
Societe des Tracteurs Agricoles and which was de 
si,ned to serve about the same purposcs as the loco- 
motive just described This automobile, which was 
provided with a 4-cycle, 8 h. p. gasoline motor, with 
two cylinders and a circulation of water with regu- 
iator, is capable of rendering not only the services 
of an ordinary vehicle in the carriage of peopleand mer- 
chandise, but also of being rapidly converted into an 


measure as the locomotive advances, the disks revolve 
and their peripheral knives penetrate the earth and 
cut it into slices the thickness of which is capable of 
varying according to the velocity given the instru 
ment and to the nature of the ground plowed. In this 
way it is possible to obtain a true pulverization of 
the soil better than with a plow provided with clod 
breakers, harrows or other special arrangements. As 
may be seen, the colter disks are mounted on the 
back of the locomotive and the inclination of the 
colters as well as the rotation of the disks is in a 
contrary direction in order to assure the pulverization, 
which is the real object of plowing. The plow in 
question was exhibited at the Exposition, where experi 
ments with it proved that it was capable of plowing 
at least six acres per day of twelve hours. 

At the Exposition were shown also two very interest 
ing types of mowing machines of American origin, 
like most of the improved farming machinery. In the 
first place, there was the McCormick mowing ma 
chine, which, as may be seen from Fig. 3, is a genuine 
tricycle. In it are preserved all the characteristic 
arrangements of horse mowing machines, although this 
was an easy thing to do, since the motion of the cut 
ting teeth of such apparatus is assured by the revolu 
tion of the hind wheels, which here become driving 
ones. The motor of this machine is a gasoline engine 
of 10 h. p. Its power is transmitted to the hind 
wheels through the intermedium of an endless chain 
that acts upon a ratchet wheel and friction gear ar- 
ranged upon the main shaft of the mowing machine 
This gear is so combined as to permit it to control 
either a bevel wheel mounted upon one side or that 
which is mounted upon the opposite side. In this way 
is obtained either a motion forward or a motion back- 
ward. Moreover, the two bevel wheels control a 


Fie. 3.—MceCORMICK’S AUTOMOBILE MOWING MACHINE 


Fie. 4.—PARMITER’S AGRICULTURAL LOCOMOTIVE, 
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pinion that acts upon the flywheel and the knife shaft. 
it is possible to increase or diminish the running speed 
of the machine through the simple maneuvering of a 
lever. The two bevel wheels control the rear wheels 
of the machine through toothed wheels. The entire 
disengaging gear is easily controlled by the driver 
through a pedal. Steering is effected through a 
straight bar placed in front, and by acting upon the 
fore wheel. In front of this steering bar is placed a 
box that contains the sparking battery, the gasoline 
and the cooling water. 

Another gasoline mowing machine was exhibited 
at Vincennes by Messrs. Deering & Co. This machine 
(Fig. 1) was invented several years ago, and has since 
undergone various improvements that have brought it 
to its definite form. Like the machine above described, 
this is provided with roller bearings that greatly 
diminish the resistance of all its movable parts. It is 
distinguished from the McCormick principally by its 
motor, which is of 6 h. p., and is capable of giving 
the machine a speed of 5 miles an hour. 

In trials made of these two machines near Mitry- 
Claye, by the Société d’Agriculture of Meaux, it was 
found that they were capable of rendering the highest 
practical services.—For the above details and the illus- 
trations we are indebted to La Nature. 


BRITAIN’S LEANING TOWERS. 

Tue leaning tower of Pisa, world-famous though it 
is, is not the only instance of a tower inclining con- 
siderably from the perpendicular, for we have quite 
a number of similar architectural curiosities in Eng- 
land, and accruing to each is some incident in its 
career that caused it to take upon itself its present 
aeformity. It may be that the builders were at fault, 
9 that accidents made them incline to such an ex- 
tent as to banish all hope of remedy; but these lean- 
ing towers cf ours still stand, modest rivals to that 
in Italy, it is true, but no less quaint and no less void 
of romance 

Let the skeptic who believes we are lacking in such 
freaks once pay a visit to the Temple Church at Bris- 
ol, and he will soon find his doubts dispelled, for 
here may be found as good a specimen of the leaning 
tower as Britain can show. None seem to know how 
the tower came to take its inclining attitude, for 
there is no event chronicled in its history that leads 
us to believe that it was originally built upright. The 
masonry is intact, the architecture faultless, and yet 
the tower is 5 feet out of the perpendicular, though 
only 114 feet high. It may be that the decreptitude 
of old age or unsound foundations brought about this 
state of things; if not, we can only put it down toa 
freak on the part of the builder. 

Strange to say, ecclesiastical buildings exhibit a 
greater tendency to incline than any others. At the 
small village of Ermington, in South Devon, is a 
church that elicits the curiosity of every passer-by, 
and many a person has run from under the shadow of 
its spire because he believed it to be falling on him. 
rhe church is throughout of the most substantial 
stonework, but the spire, owing to some fault on the 
part of the builders, has gradually sloped many feet 
from the perpendicular, till it has taken the shape of 
a segment of a circle. To one walking up the church- 
vard it seems to be falling, though it has frequently 
been examined and proved perfectly safe. 
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weight, and it is therefore not surprising to find three 
of Britain's leaning towers situated near each other 
n this neighborhood. Surfleet Church has sunk in 
the marshy ground on one side to such an extent that 
the tower leans many feet out of its original vertical 
position, and appears to be falling. A few miles away 
are Spalding and Weston Churches, both of which are 
a constant source of anxiety to the residents in the 
vicinity lest the sloping towers should fall. An ex- 
amination is made about every year, but as yet no 
reason to fear a disaster has been reported. 

Sixty-five years ago the spire of Linthwaite Church, 
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first attempt to classify and study the movements in 
the great articles from port to port upon the Great 
Lakes, and while it was not found practicable in this 
experimental year to include in this work some of the 
minor ports, or to obtain data in all cases for the open- 
ing month of the season, the figures may be accepted 
as presenting a fairly accurate view of the port-to-port 
commerce of the articles and classes of articles which 
form the bulk of the traffic on this great internal water- 
way. 

According to the figures secured by the Bureau of 
Statistics, there were received by vessels at the 37 


ERMINGTON CHURCH. 


just outside Huddersfield, was struck by lightning dur- 
ing a heavy storm, and, with the exception of. the 
spire, the greater portion of the building was so badly 
damaged that it had to be closed for some months while 
repairs were made. The spire, however, did not suf- 
fer in the least, save that the power of the lightning 
twisted it some feet out of the perpendicular, so that 
now it hangs over the body of the church, and yet 
not a single stone was displaced in any way whatever. 

It is true that the Monument in London swings in 
the wind, and equally true that on a calm day it slopes 
many feet from an upright position, though the de- 
fect is not very noticeable to the casual observer. 
Some years ago it was proposed to pull it down, for 
this reason alone, but it has since been proved over 
and over again that a leaning tower is in every way 


TEMPLE TOWER. 


\nother church capable of bestowing an unpleasant 
thrill upon any stranger who approaches it is to be 
found at Chesterfield, in Derbyshire. The spire is 
considerably over 200 feet in height, and leans 6 feet 
to the south and 4 feet to the west, with the result 
that the nearer the spectator draws the more the 
spire seems to bend. The reason of its ceformity is 
not far to seek. The builder, in erecting the church, a 
couple of centuries or so ago, used green timber for 
the spire: consequently, as soon as the sun began to 
dry the wood, it caused it to warp into its present fan- 
tastie shape 

The Lincolnshire fens naturally furnish very treach- 
rous ground upon which to erect buildings of any 


safer than one than retains a true perpendicular.—W. 
Newman Flower, in Country Life Illustrated. 


THE COMMERCE OF THE GREAT LAKES. 


THE commerce of the Great Lakes in the navigation 
season 1900 has exceeded that of any preceding year. 
The report of the Treasury Bureau of Statistics cover- 
ing the business of the principal ports, combined with 
the reports of the officer in charge of the Sault Ste. 
Marie Canal, for the year ending December 31, 1900, 
and comparing those figures with those of preceding 
years, fully justifies this assertion. The work of the 
Bureau of Statistics during the season 1900 was the 


principal ports on the Great Lakes, between April 1, 
1900, and the close of the year, a total of 1,266,234 
tons of flour; 52,834,256 bushels of wheat; 70,805,801 
bushels of corn; 33,290,767 bushels of oats; 11,526,501 
bushels of barley, and 1,840,892 bushels of rye. These 
figures relate purely to the movements between United 
States ports, and do not, therefore, include the ship- 
ments to or from ports on the Canadian side of the 
canals or through the Welland Canal. The great bulk 
of the grain traffic originated at Chicago and Duluth, 
and had Buffalo as its point of destination. So far as 
can be judged from the discrepancy between the figures 
representative of shipments and receipts, respectively, 
after making allowance for the grain in storage on ves- 
sels, both at the beginning and close of the season, 
and their shipments from small ports not included in 
the season’s compilation, the movement of grain via 
the Canadian water routes did not reach the propor- 
tions which had been predicted for it. 

The receipts of iron ore by water at the ports em- 
braced in the Bureau’s compilation reached a total of 
16,268,027 tons, and this may be accepted as about 85 
per cent of the entire movement of iron ore, both by 
rail and water. All the principal ore receiving and 
shipping ports are covered by the Bureau statement. 
Of the 16,268,027 tons handled, 15,843,681 tons are 
shown to have been shipped from the six ports of Two 
Harbors, Duluth, Escanaba, Ashland, Marquette, and 
West Superior, and 13,623,609 tons were received at 
the six ports of Ashtabula, Cleveland, Conneaut, South 
Chicago, Buffalo, and Erie—a remarkable exemplifica- 
tion of the extent to which the iron-ore traffic is con- 
centrated. 

Many different classes of commodities, such as pro- 
visions, dry goods, and hardware, are reported under 
the general head of unclassified freight. This move- 
ment at the principal lake ports during the past 
year reached the aggregate of 3,471,131 tons. In this 
traffic the city of Chicago led, with 842,221 tons. The 
receipts at other ports were: Buffalo, 668,831 tons; 
Cleveland, 275,673 tons; Detroit, 234.482 tons, and Mil- 
waukee, 325,124 tons. 

In view of the effort being made by the owners of 
the lumber-carrying vessels on the Great Lakes to 
effect a combination, with the purpose of maintaining 
rates, it is perhaps interesting, as illustrating the 
scope of this branch of inland commerce, to note that 
lumber shipments were made during the season from 
32 of the 37 ports, the commerce of which the Bureau 
of Statistics kept a record, receipts being recorded at 
an equal number of ports. The total receipts aggre- 
gated 2,122,403 thousand feet. 

Evectro-CAaPILLARY THEORY.—M. Gouy proposes a 
modification of the “double-layer” based upon the 
following reasoning: At the maximum surface tension, 
the forces of “capillary affinity” bring about an accu- 
mulation of the anions at the surface of the electrolyte, 
and thus produce a negative layer. Since the field is 
zero in the interior of the electrolyte, an equal posi- 
tive layer of cations is produced a little behind the 
anion layer, and thus the electrolyte has two layers 
very close to the surface. When the mercury layer 
is negative, the electric forces emanating from it tend 
to displace the anions, and thus to oppose the action 
of the capillary affinity. When the negative electrifica- 
tion is strong, the layer of anions is eliminated alto- 
gether, and only the two normal layers remain. Then 
we have the usual double layer, but otherwise there is 
a triple layer. Capillary affinity diminishes the maxi- 
mum surface tension, and diminishes it all the more in 
proportion to the concentration and the “activity” of 
the anions—M. Gouy, Comptes Rendus, December 3, 
1900. 
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HE BERLINER 1891 TELEPHONE TRANSMITTER 
PATENT HELD TO BE INVALID 


ROCISION OF THE CIRCUIT COURT OF THE UNITED STATES, 
MSTRICT OF MASSACTILUSETTS 


I Isv7 the Supreme Court of the United States, 


while not deciding on the merits of the invention, held 


hat there was no ground of fraud established in the 


ue of this patent, which was substantially a duplicate 
of a prior patent issued to E terliner November 2 
Isso he present patent was issued November 17 
Hoth patents are described in the 
As Stprtement, No. 1118 The cases involved 
ire No. 653 Equity American Bell Telephone Com 


miny National Telephone Company and others, and 


No. 655 Equity, American Bell Telephone Company vs 


‘ 


‘entury Telephone Company and others 

lhe following reseript was filed February 27, 1901, 
vy Judge Arthur L. Brown He says: The decree in 
vw for the defendants. 


hese cases must 


\ 
| find the Berliner patent invalid 
|. Because, at the date of the application, June 
> Rerliner had not made the invention covered 
he patent issued to the American Bell Telephone 


ompany on November 17, 1891 
Hterliner’s application says, of the instruments shown 
the drawing of the patent 
These imple instruments will reproduce any mu- 
ical sound uttered in the neighborhood of one of them 


it for the reproduction of special sound such as 
peech they are not adaptec 

\ clear statement of the reasons is given, the state 
nt is repeated; and it is said also, of sound-waves, 


othing of the nature of each wave and the shape 
f their curves is recorded 

ile states that he accomplishes this by apparatus 
perating to make and break the circuit His model 


id drawings. as well as the text of his application, 
how that he intended to transmit speech by the er 
method of interrupting the contact of elec- 


roneous 
trou ind breaking the current 
his document stands, in this case, as evidence on 


the question of Invention exactly as it Was written 


\ 


it is conclusive evidence that Berliner had not in 


ented, and did not intend to apply for a patent for 
constant-contact speech transmitter 

lhe complainant's attempt to show that statements 
mtained in this document were inserted through the 
iistake of a solicitor’s clerk is a failure. | am con 


inced that this is not true. 

1 tind. as a matter of fact, that Berliner did not 
efore June 4. 1877, succeed in transmitting speech 
ut. on the contrary, was convinced by his experiments 


that speech could not be transmitted by the apparatus 


ft the patent in suit 
1 tind also that he did not, at that date, intend to 


deseribe or claim the apparatus as a speech trans 
mitter, 

in view of the original application, the complain 
int’'s case cannot be established without proof of 
snecessful experiments by Berliner rhe invention 
set forth in the patent lay in experiment In inven 
tions of this class, the true date of conception ts the 
date at which the experiments succeeds 

rhe complainant concedes that Berliner did not 
make new apparatus, but reproduced substantially the 
old Reiss epparatus 


p 


Proofs that the Reiss apparatus, or Berliner’s ap 
aratus. or the Morse key, is operative in the hands 
f experts, does not establish invention by Berliner 
ie is not entitled, as an inventor of apparatus, to 
laim whatever may be found to be within its capacity 
ecause his sole claim to invention is based upon an 
llewed discovery of a new capacity in old apparatus 


if he did not discover this, nothing new remains that 


it 
t! 
rm 


li 


e did discover or invent He did not “embody” an 
ivention in apparatus unless he succeeded in making 
© old apparatus perform Bell's process upon the cur 
nt The complainant has not proved that Berliner’s 
pparatus will transmit speech under the conditions 
xisting at Berliner’s experiments 

Berliner’s caveat of April 14, L877, does not estab 
sh invention, and does not count as a reduction to 
ractice It proves a project Later caveats, the appli- 
ition. the record in the Patent Office, and other evi 
ence show the failure and abandonment of this 
roject 

Complainant’s experts agree that what was stated 
1 Berliner’s caveat of April 14, L877, would at that 
ate have been deemed by scientific men impracticable 


md that it cbuld not have been predicted upon scien 


tl 


fie or theoretical grounds 

In the telephone cases, 126 U. S. 545, the Supreme 
ourt said, of an experimente! It was not until 
fter Bell's success that he found out how to use the 


Reiss instrument so as to make it transmit speech 
Bell taueht him what to do to accomplish that pur 


“ 


ose,” Also, it was said it was left for Bell to 
iscover that the failure (of Reiss) was due not to 
orkmanship, but to the principle which was adopted 


is the basis of what had to be done 


if it was obvious to Berliner, or to persons skilled 
1 the art. upon a reading of Bell's patent that the 


heiss apparatus could perform Bell's process then 
the case fails as to invention If what Berliner wrote 
» his caveat was obvious without experiment, Bell 


taught him what to do to accomplish that purpose 


r complainant avoids the defendant's point that 
fterliner made no invention in using Reiss’s old ma 
hine by Bell's old method, by evidence that it was 


ot known that such changes as could be effected be- 


tween solid electrodes would vary the current suf 


here 


iently or in the desired proportion. This required 
iseovery through experiment 

rhe complainant contention that its case can be 
tablished irrespective of experimental results, is, 
fore, untenable 

'o claim that Berliner made an invention because 
ientific men would have deemed it impracticable to 
ractise Bell's method with solid electrodes, and be- 
tuse it was wholly unknown that the current could 


hus be made to vary in the proper proportions; and 
ilso in tl ame case to claim that Berliner, in writing 
j ‘ t must. as an inventor, have perceived that 

olect was necessarily true and that experimental 


verification was not necessary, is highly inconsistent 
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The complainant's case as to invention must rest 
upon the ground that what was stated in the caveat 
was not obviously and necessarily true, that experi 
mental verification was necessary, and that Berliner 
did verify his project by successful experiment, result- 
ing in discovery of facts before unknown. 

The preof is strong to the contrary It is largely 
documentary and contemporaneous; and is not met 
by the inconclusive, argumentative and wholly un 
supported oral testimony of Berliner given years after 
the filing of the application. The absence of any cor 
roboration from the numerous persons who are said to 
have witnessed Berliner’s experiments, and the failure 
to account for the non-production of witnesses, is a 
strong fact against the complainant 

If. Because the invention described in the patent 
is radically different from the invention described in 
the application 

A comparison of the two documents leaves no doubt 
on this question 

The application expressly disclaims speech trans 
mission by the instrument of the patent; and claims 
as a speech transmitter a double-pin instrument oper 
ating to make and break the contact of electrodes 

The patent calls for constant contact of electrodes 
and an unbroken current; the application for an in 
terrupted contact and a broken current 

The decision of the Supreme Court in the telephone 
cases shows the substantial difference between these 
methods of operating on the electric current 

rhe original application, by changes purporting to 
be amendments has been completely transformed into 
an application for a distinct Invention 

Thiw transformation is of the most remarkable char 
acter, and was made after Edison's carbon constant 
contact speech transmitter was invented and described 
in a printed publication 

Such amendment is illegal even if Berliner had made 
the invention before June 4, 1877 

The amendments made prior to ISS” cannot support 
the patent, as they did not introduce constant contact 
electrodes 

if they did, they are illegal, as introducing a differ 
ent invention 

A constant-contact speech transmitter is first suf 
ficiently Cescribed and claimed, if at all, in the re 
written specification of 

The invention had then been in public use for more 
than two years, i. e.. from June, 1878 

There is no legal application to support this patent 

Ill Because the invention was previously patented 
b Berliner 

Berliner, in 1880. took out a patent which covered 
the speech transmitter of the patent in suit, applied 
to its appropriate use in a “system,” i. ¢ with a re 
ceiver. Claim 4 of this patent is not in terms or in 
fact for a combination, since the transmitter Is a 
system part or reiative part; and it does not constitute 

ombination, in the sense in which that term is used 
in patent law, to put a system part into a system for 
which it is designed; to put a relative instriment into 
its intended relation, without invention in so doing 
his is but app.. ation to appropriate use rhe effect 
of Ciaim 4 of the L880 patent was to give a monopoly 
of this instrument, applied to its appropriate use with 
out additional invention in making this application 
By granting the patent of 1880 the Commissioner ex 
hausted his power to issue a second patent whereby 
the patentee could control all use of this instrument 
as a transmitter Having been protected for seven 
teen years in the use of this transmitter with one 
receiver, Berliner was not entitle to further protec- 
tion for use wita any and all receivers 

1 agree with the conclusion of Judge Carpenter on 
this point, in United States vs. American Bell Tele- 
phone Company, bo Fed. Rep., 86 

IV Because Edison was the prior inventor. 

Berliner’s amendments must bear date as of the 
date of filing 

August 8, Isis. is the earliest date of amendment 
affecting this controversy 

Herliner’s amended application is anticipated by 
Edison’s application of suly 20, 1877; and by The 
Philadelphia Press article of July 9, 187% 

Che burden of proof is upon the complainants to 
anticipate Edison They cannot sustain it. 

Assuming Berliner’s application to date as of June 
t. 1877. he is anticipated by Edison's application of 
April 27, 1877 

One form of cpparatus therein described is sub- 
stantially the Berliner apparatus, operating ‘n the 
same way 

B 

Claims 1 and 2 in suit are invalid because anticipated 
by Bell's patent and Bell's liquid transmitter 

Bell was a prior inventor of a transmitter that oper 
ated upon a battery current by changes of an electrical 
contact Its moue of operation was by constant but 
variable contact of electrodes. Variable pressure upon 
the diaphragm and variable pressure of one electrode 
upon another are invariable and necessary accompani- 
ments of its operation 

As Bell's liquid transmitter has two aspects or 
features invariably accompanying each other, and 
novel over the magneto-instrument. either will serve 
for a name or description that will distinguish the 
liquid transmitter from the magneto-transmitter 

We may call the Beil liquid transmitter a “constant 
but variable contact transmitter” or a “variable 
pressure transmitter,” or we may say that the mode of 
operation is by “variable contact” or by “variable 
pressure These names are interchangeable. 

They are of no value, however, in pointing out dif 
ferences between the different types of constant-contact 
transmitters before us in this case, because they name 
only features common to all, and do not state a dis- 
tinctive difference 

The claims of the patent cover all transmitters hav 
ing variable pressure between electrodes 

They therefore seek to appropriate Bell's invention 
under a new form of words 

The claims when read according to their natural sig 
nification undoubtedly include Bell's liquid transmit- 
ter, and are invalid for excessive breadth 

They cannot be saved by making an arbitrary ex 
ception of Bell's liquid transmitter as specific ap- 
paratus, because that would still leave Berliner claim 
ing all other transmitters possessing Bell's features of 
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variable contact and variable pressure between elec 
trodes, which are now public property. 

This is not a mere verbal criticism of the claims; 
for experts and counsel, by the use of language similar 
to that of the claims, credit to Berliner, and seek to 
cover by his patent what was in fact the invention of 
Bell 

Attributing to Berliner the invention of a mode of 
operation or process, to wit, “variable pressure,” and 
apparatus characterized by this mode of operation, they 
explain its novelty by ignoring Bell's liquid trans 
mitter, and by reverting to Reiss. They thus show 
a novelty over Reiss, to wit, the “variable-pressure 
operation,” as distinguished from the make-and-break 
operation. In other words, they claim for Berliner ‘a 
new “electrical mode of operation” which is in fact 
Bell's: and also a new mode of treating the circuit, i 
e., varying without interrupting it, which is also Bell's 

This is accomplished with some degree of plausibility 
by using a new term, i.e., variable-pressure operation 
to signify an old thing, i. e., the varying contact oper 
ation 

When we start from Bell, as we must, in the search 
for novelty, and not from Reiss, as the complainant 
does. we find that the language of the claims, read in 
the light of the prior art, shows nothing novel over 
Bell. 

Cc. 

Claims 1 and 2 are anticipated by Edison. 

These claims are of excessive breadth for the further 
reason that they include various devices of Edison 
which, like Bell's liquid transmitter, employ a_ bat- 
tery current and a variable contact of electrodes, and 
variable pressure. Edison's devices of February 9 and 
April 1, 1877, anticipate these claims 

The complainant asserts that these transmitters 
differ essentially from Berliner’s, and therefore ad 
mits that Berliner has no right to include them; but 
nevertheless the broad, general language of the claims 
covers them. A limitation to solid electrodes does not 
save the claims 

By claiming “variable pressure” of electrodes as a 
method or principle, the complainant has attempted 
to monopolize a feature common to many constant 
contact transmitters, and thus to discourage and 
hamper further invention in the same line of industry 
The claims are plain. They cover all forms of variable 
contact transmitters before us in this case. 

1 am of the opinion that they are void, and cannot 
be saved by the specification. 

These claims are now said by counsel to express ac 
curately and happily Berliner’s real invention. They 
do. in fact, represent the substance of the complain 
ant’s main argument 

The complainant also claims for Beriiner invention 
in the use of the minute force of a sound-wave to vary 
pressure between electrodes, and invention in the dis 
covery that accompanying variations of pressure were 
corresponding variations of current 

This is in the Bell patent as well as in Bell's liquid 
transmitter, and in various devices of Edison. 

The complainant is certainly not entitled to claim 
as a novelty the utilization of minute forces, after the 
Bell patent and Bell's liquid transmitter, and in view 
of the contention that Edison intended to compress a 
mass of plumbago thereby. 

Berliner borrowed his apparatus for “transmitting 
the impression of agitated air” bodily from Be!l’s sec 
ond patent. 

As variations of current are proportional to varia 
tions of pressure at the diaphragm in all transmitters, 
it is not remarkable that they are also proportional! 
to variations of pressure at the place in the circuit 
where the change of contact occurs and where the 
force exerted upon the diaphragm is expended upon the 
circuit. 

It is the principle of Bell's magneto-instrument and 
of his variable-contact transmitter, that the current 
shall vary proportionally to the pressure at the 
diaphragm. 

It is a principle of the variable resistance method 
that the resistance shall vary by pressure exerted upon 
the circuit and proportionally thereto. 

In the liquid transmitter is the principle that the 
current shall vary proportionally to the pressure at 
the diaphragm, and also proportionally to the pressure 
between electrodes; and also that, as pressure on the 
diaphragm and between electrodes is weakened, the 
current becomes less intense; as it is strengthened, 
more intense. This was also in Edison, before Ber 
liner. 

We are not dealing with claims carelessly drawn 
by an ignorant inventor, but with the phraseology of 
experts framed more than two years after public use 
of the invention, with the intention of asserting that 
Berliner was the orginator of very broad principles 
that control the practical art of telephony. 

Those principles are Bell's. 


D. 

Claim 1 for a method is invalid. 

The patent discloses nothing patentable as an art, 
method, or mode of operation. 

Tue method is “by causing the sound-waves to vary 
the pressure,” “so as to strengthen and weaken the 
contact.” 

Apparatus is required, i. e., electrodes in constant 
contact. 

The “causing” is accomplished by placing the ap- 
paratus where there are sound-waves. This is not pat 
entable as an art or method. 

Producing sound-weves is no part of the method 
whereby existing sound-waves are caused to vary 
pressure. The patent covers no art or skill required 
in keeping the electrodes in constant contact. 

The patent shows a screw by which this can be 
done. It appears that an equivalent means is in using 
a low tone of voice to avoid destroying the contact 
This is not an art or method: or, if so, not that cov 
ered by this patent. If invention is required to keep 
the electrodes in constant contact, or to put transition 
resistance into the circuit, the patent is bad, since it 
leaves this to be found out by experiment 

Producing sound-waves appropriate to particular 
forms of apparatus is not the method whereby exist 
ing sound-waves are caused to vary pressure between 
electrodes. and should not be confused therewith. The 
force utilized, and the process performed upon the 
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current, i. e., causing undulations of a particular form, 
are both in Bell 

The method of Claim 1 is practised solely by a me- 
chine, and is merely the modus operandi of a machin 
and is not patentable as an abstraction apart from a 
machine. 

If there was involved a discovery of the value of 
minute variations of contact in changing a current, this 
led merely to the construction of apparatus, and not 
to a new art or method. 

Moreover, Claim 1 is invalid vy two years’ public 
use 

E. 

\ssuming that the specification discloses an inven- 
tion, and that by limitation Claim 2 can be saved, the 
patent nevertheless is limited to the structure therein 
deseribed, and so limited that the defendants do not 
infringe. 

The patent does not disclose or suggest any material 
other than metal for the second electrode. Berliner’s 
experiments were solely with metallic electrodes. He 
did not, as a matter of fact, make any investigations 
in consequence of which he was entitled to assert a 
general truth concerning all solid electrodes. 

It is not proven that metallic electrodes are generally 
suitable for practical use in a speech transmitter. 

To save the patent by limiting it to the apparatus 
there shown would not avail the complainant. The 
defendants’ transmitters having carbon electrodes are, 
as apparatus, distinct inventions. 

The carbon electrode was the invention of Edison: 
it was not an equivalent for the metal electrode of 
Berliner. 

The complainant seeks to hold the defendants’ trans- 
mitters as infringements by comparing them as em- 
bodiments of a principle, art, process or method, dis- 
covered or invented by Berliner. I am of the opinion 
that it has not succeede.u. 

the variable-pressure principle affords no basis for 
a distinction between Berliner’s device and _ three 
variable-pressure constant-contact transmitters which 
preceded it, two having solid electrodes. 

This generalization which covers the defendants also 
covers so much of the prior art that the complainant 
is anticipated if it stands upon it. Distinctions be- 
tween changes in intimacy of contact and of area of 
contact, and changes of mass or molecular condition 
tollowing pressure of electrodes in contact, are dis- 
tinctions as to apparatus, not as to principles; and 
these distinctions are not satisfactorily established. 

The transmitters of Bell, Edison and Berliner agree 
in this, that each is capable of producing electrical 
undulations similar in form to sound-waves, and of 
transmitting speech. Upon the evidence as it stands 
in this case, this must be assigned to the general 
feature which is common to all variations of physical 
contact. I do not think that anything more than dis- 
tinctions in the kinds of contact has been shown. 

A patentee is entitled to take the position that, as 
an experimenter, he produced practical apparatus, or 
found that old apparatus could be applied to a novel 
ind non-analogous use He may stand on his legal 
right to refuse to enter upon a discussion of the laws 
of nature or scientific principles involved, and say, I 
claim, as a novel and useful thing, my apparatus. 
This apparatus exhibits my invention, and proves by 
example its character The complainant does not 
submit to have the invention compared with others 
is to its practical efficiency in une practical art. It 
undertakes to claim something very much broader 
than what is exhibited in the apparatus of the patent. 
The patentee first takes the position that Berliner said, 
| have found that, when electrodes are pressed to- 
gether more or less by the minute pressure of sound- 
waves, the current increases and decreases propor- 
tionally; but two inventors before Berliner found this 
out. 

The patentee then says, | have found that this is 
the case with two solid electrodes; but Edison had 
found this out before. 

The complainant replies, but these inventions change 
the area of contact, and the mass or molecular condi- 
tion of the second electrode, which is a radically differ- 
ent method from mine, though probaply these changes 
may occur in my transmitter to some extent. I do 
not know what is the reason of the change of current 
in my transmitter. The defendants say that all these 
instruments agree broadly in this, that as changes 
of physical contact occur changes of current occur. 
They all produce electrical undulations similar in form 
to sound-waves. They are, therefore, members of a 
class, to be compared merely in respect to the manner 
in which they respectively perform their functions and 
iwcording to what they have contributed to the prac- 
tical art 

The complainant makes a final attempt to lift Ber- 
liner’s invention out of a subordinate position in the 
class of constant-contact transmitters; and attempts 
to give an account of the reason for the change of 
‘urrent in Berliner’s instrument, saying Berliner’s in- 
strument operates by varying transition resistance 
(that is, the resistance of imperfect contact; which 
varies as the contact is weakened and strengthened ) ; 
but this does not appear to be anything more than 
singling out for description another aspect of what 
occurs in all cases when a contact changes. The re- 
sistance is due to discontinuity; to chanre the dis- 
continuity we must change the continuity; changing 
the continuity is merely changing the contact. 

This is a novel form of words, but it does not dis- 
tinguish Berliner’s transmitter broadly from other 
transmitters. But it is said the other transmitters 
show but little or no trace of micropuonic action when 
they transmit speech. 

The final distinction is as to the character of the 
tone produced by the different transmitters. 

Testing the merit of Berliner’s invention by his 
iivance in the art, by the advance made with metallic 
electrodes, we see that it is very slight. Metallic 
electrodes have never come into commercial use. The 
Bertiner instrument made no advance upon Bell's 
magneto-instrument. It is not proven to be superior 
to the instruments of Edison having solid electrodes. 

The Berliner patent, or Berliner’s caveat, does not 
contain any suggestion of the thought that was the 
basis of the invention of the carbon transmitter. Edison 
preceded Berliner in the transmission of speech. The 
carbon transmitter was an experimental invention 
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of a very high order of merit. It would be contrary to 
common sense to permit this invention to be sub- 
ordinated to the invention of Berliner’s patent. 

If Berliner made a discovery it was simply a dis- 
covery that such minute variations of contact as 
could be produced between metallic electrodes would 
transmit speech to a limited extent. If Berliner or 
others have succeeded in finding that metallic elec- 
trodes can be balanced so delicately that they will 
transmit speech, this is not a discovery that is em- 
bodied in the defendants’ transmitters. 

Edison, thinking of using such variations of contact, 
tried them before Berliner, and found them useless. 
He set about the problem of finding a contact material 
that was adapted to the preservation of contact, and 
adapted to produce a wide range of variations in the 
current. The advance in the art is due to what he 
discovered. 

If scientific men, by patient industry, succeed in 
stating some aspect or some peculiarity in which Ber 
liner’s and Edison's transmitters agree, this is not 
such a practical test of identity as the patent law re- 
quires. The only practical test of identity in this case 
is by comparing instruments of the Berliner type and 
instruments of the Edison type in respect to practical 
efficiency 

The attempt to expand Berliner’s unsuccessful ex 
periments and caveat, first, into an invention; and, 
next, into a broad claim for an art, method, principle 
or process, exhibits a remarkable degree of ingenuity; 
but is not convincing. 

Mere changes of a current, not resulting in speech, 
do not make Bell’s speaking current. A statement in 
writing that an instrument will produce any and ail 
changes of current is not the equivalent of finding by 
experiment that it will do so. Variable pressure be- 
tween electrodes in constant contact is not Berliner’s 
novelty. It is not a sufficient account of a means of 
transmitting speech. Varying transition resistance 
is varying contact. The distinctions are between ap- 
paratus, not between methods. 

The discovery that minute variations of contact be- 
tween metallic electrodes will transmit speech is not 
the discovery embodied in the defendants’ transmit- 
ters. 

I am of the opinion that the defendants’ transmit- 
ters are an invention substantially distinct from that 
disclosed in the Berliner patent; that the conception 
by Edison of the use of carbon for speech transmission 
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Prayer Book so energetically reprobated,” says The 
London Miller. “In the wheat trade the change which 
has occurred between 1800 and 1900 is far greater 
than any which took place between the Norman Con 
quest and the accession of George II1., a period of not 
100, but of nearly 700 years. In English agriculture 
the changes cannot be divided by centuries at all, for 
the three distinguishing periods are most unequal in 
mere duration. The first is from 1066 to 1793, period 
of 727 years, when England was an exporting coun 
try The second is from 1793 to 1846, when 
England was a self-supporting country The third 
is trom 1846 to 1900, during which England has 
been an importing country. It is a mere coinci 
dence that these last two periods are of equal 
length, for the second is a period forever concluded 
while the third possesses every appearance of lasting 
‘for good.’ Further, in what may be termed agricul 
tural politics, we have three periods also, but periods 
separable from the agricultural periods pure and sim 
ple. They do not need any particular dating, and 
with fluctuating fortunes of political parties, any ex 
press date would be misleading. They must, however 
be named. We may call the first the period of mediey 
alism, when we taxed exports. The second was the 
period of protection, when we taxed imports. The 
third period is that of free trade. The medieval stage 
has long since been abandoned in the chief civilized 
countries; in fact, for instances of it we have to go to 
China and the South American republics. The pro 
tectionist period is popularly supposed to have been 
terminated by the corn laws, 1842-46, but while since 
the latter date we may fairly say that the free-trade 
mastiff has uniformly had the upper hand of the pro 
tectionist bulldog, we cannot say that the latter i 
dead.” 


LAFAYETTE’S CARRIAGE. 


EverytuiIne that has reference to Lafayette is, to 
the people of the United States, an object of rever 
ence that recalls to them the gloomy time at which 
the young man, obedient to his conscience and aban 
doning fortune, family and honor, hastened to put 
his services at the disposal of the future Republic. 
Such is the case with an old open carriage that was 
to be seen at the Exposition behind a grating that 
protected it on every side. It was the gala carriage 


LAFAYETTE’S CARRIAGE—VIEW OF THE STEPS. 


preceded Berliner’s conception of the use of solid 
metallic electrodes; that, from his first conception, 
Edison diligently proceeded upon a line of experiments 
that led to an invention of remarkable character, 
which borrows nothing from Berliner, has no substan- 
tial resemblance to what is shown in the Berliner 
patent, and cannot be identified with it by any ingeni 
ous use of language. The defendants owe nothing to 
Berliner. 

By this rescript | announce my decision; but will 
file, as soon as may be,a printed opinion, in which will 
be considered in further detail the questions of law 
and fact arising in this case. 

The bill will be dismissed, and a draft decree may 
be presented accordingly. 

The claims of the November 17, 
follows: 

1. The method of producing in a circuit electrical un- 
dulations similar in form to sound-waves by causing 
the sound-waves to vary the pressure between elec- 
trod in constant contact so as to strengthen and weak 
en the contact and therefore increase and diminish the 
resistance of the circuit, substantially as described. 
2. An electric speaking-telephone transmitter operated 
by sound-waves and consisting of a plate sensitive to 
said sound-waves, electrodes in constant contact with 
each other and forming part of a circuit which includes 
a battery or other source of electric energy, and adapted 
to increase or decrease the resistance of the electric 
circuit by the variation in pressure between them 
caused by the vibrational moveme* of said sensitive 
plate. 3. The combination, with the diaphragm and 
vibratory electrode, of a_ rigidly-held opposing elec- 
trode in constant contact with the vibratory electrode, 
substantially as described. 4. In a telephone trans- 
mitter, a vibrational plate made concave for condensing 
the sound, substantially as set forth. 5. In a telephone 
transmitter, a vibrational plate provided with one or 
more apertures, as and for the purposes set forth. 6. 
A speaking-telephone transmitter comprising a dia- 
phragm or disk sensitive to sound-waves, « »mbined 
with a rigidly-held but adjustable electrode in contact 
with the same, whereby the electric current is trans- 
formed into a series of undulations corresponding with 
the v‘brations of said diaphragm. 


1891, patent are as 


CHANGES IN ENGLISH AGRICULTURE. 
“COMPARISON by centuries may easily become that 
‘dangerous deceit’ which the worthy compilers of the 


used by Lafayette when, in 1824, at the invitation of 
Congress, and as a guest of the nation, he returned 
in his old age to visit the spots where he had fought 
for independence. At that epoch railways were not 
yet in existence. In order to permit the hero to make 
his journeys with the greatest comfort possible, Con- 
gress caused to be constructed especially for his use 
the carriage mentioned, and which is illustrated here- 
with. 

The body of the vehicle, which is designed to ac 
commodate four persons, is provided with a hood. It 
is very high and stands at about three feet from the 
surface of the ground. Access to it is obtained 
through three steps, which constitute a genuine stair 
way. The curtains open toward the fore carriage. 
The seats and hood are covered with blue diagonal 
cloth, with a border of yellow and red gimp lace. The 
fore and hind carriages are connected by a long 
wooden porch, and the body is suspended through 
leather straps from the extremities of four swan’s 
neck springs. These latter are of steel, covered with 
leather. A seat for a footman is placed in the rear 
between the two large springs, which form arms for 
it. The whole vehicle is painted black, set off with 
silver stripes. 

Whenever an exposition is organized in the United 
States it is very rare that the owners of this famous 
vehicle do not receive a request from the man 
agers to allow them to exhibit it once more to the 
public. A few years ago it came near disappearing 
forever, and it was saved only through a combina 
tion of circumstances that are worthy of mention. 
An exposition was held at St. Joseph, Mo., and a man 
ager named Jack had engaged a troop of Apaches 
who executed the war dances peculiar to their coun 
try, at a short distance from the gallery in which 
the Lafayette carriage was on exhibition. One night, 
while the Indians. were sound asleep in their encamp 
ment, Jack, suddenly awakened by an unusual crack 
ling sound, saw that the neighboring gallery was in 
flames. In the presence of the danger that menaced 
the famous carriage, he did not hesitate, but, calling 
his men, led them along with him. The Indians, who 
were great admirers of fire, were just in their ele- 
ment. Uttering yells of delight, they jumped into the 
midst of the flames, rescued the carriage therefrom 
and dragged it out of doors. They arrived none too 
soon, for shortly afterward the building fell in.—-La 
Nature, 
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EXCAVATIONS AT CARTHAGE 


AMmMonG the bronze objects discovered last year dur 
ing the excavations at the Punic necropolis, near the 
hill of Saint Monica, the most beautiful was a large 
razor, in the shape of a hatchet, with an appendage in 
the form of a swan's head and neck. The total length 
of the instrument was 6.8 inches A ring, formed 
integrally with the blade, permitted of suspending 
the object by means of a cord. The summit of the 


j | 


Fias. 1 AND 2.—CARTHAGINIAN RAZOR. 


blade, on each face, is decorated with swan's wings 
rhe entire blade, moreover, front and back, is occupied 
by one subject 

On one side it is an individual in profile, turned to 
the right and clad in a long robe, ornamented with 
little crosses, the neck ornamented with a collar and 
the head covered with a high cap that seems to form 
a helmet and envelop, as in a net, an abundance of 
hair His left hand is lowered, and his right is di- 
rected toward a palm, as if with a gesture of admira- 
tion. In front of the head appears the crescent in its 
Carthaginian form, the horns depressed. (Fig. 1.) 

The other side of the blade likewise shows an in- 
dividual standing, but turned toward the right, the 
two hands lifted in a gesture of admiration toward a 
palm placed in front of him Here, again, the cres- 
cent figures. (Fig. 2.) 

This object, the carvings of which were concealed 
under a thick layer of oxide, has, with many others 
of the same form, been skillfully cleaned by the Mar- 
quis d’Anselme de Puisaye 

In Figs. 3 and 4 are represented two other razors, 
which were found more than ten years ago in the 
Punic necropolis of Byrsa 

One of the faces exhibits a sort of palm tree, or 
Nenufar, with lotus flowers, surmounted by two spar 
row hawks, crowned in the Egyptian style and facing 
each other At the foot of the sacred tree there are 
two birds that resemble cranes, herons or ibises rhe 
other fhee exhibits a representation of very particular 
interest, further increased by the presence of a Punic 
text comprising a dozen letters 

Upon a photograph of this valuable archeological 
find being presented to the Academie des Inscrip- 
tions et Belles-lettres, at its session of September 22, 
1s99, M. Heron de Villeposse gave the following 


Fies. 3 AND 4.—CARTHAGINIAN RAZOR 
BEARING AN INSCRIPTION. 


description of it, accompanied with a learned com- 
mentary 

Beneath the inscriptiop is figured a bull lying 
down, with his forelegs bent under his body \ bird 
attacking a serpent is perched upon the hind quar- 
ters of the animal. The origin of this curious repre- 
sentation must be sought in the East, and doubtless 
in Chaldea, Some bone combs, decorated in an an- 


alogous manner, have been collected at Carthage and 
in the south of Spain Thus is found attested the 
commercial pre-eminence of the Phenicians through- 
out the entire basin of the Mediterranean 

“It is doubtless interesting, apropos of the bird 
perched upon the bull, to recall the celebrated bas- 
relief of the TARVOS. TRIGARANVS that decorates one 
of the altars discovered at Paris in 1711, under the 
choir of Notre Dame and now preserved in the Cluny 
Museum. In this we see three cranes perched upon 


Fie. 5.—CARTHAGI. Fie. 6.—CARTHAGIL- 
NIAN HEAD. NIAN DIE. 


the back of a bull; but, instead of lying, the animal 
Is Standing, and decorated for the sacrifice. 

‘Upon the Carthaginian blade a bee or a large fly 
is engraved, to the left of the inscription, and one of 
its wings is confused with the bird's tail. This bronze 
blade was found at Byrsa on the 31st of July, 1889 
Preserved at the Saint Louis Museum of Carthage, it 
concealed its secret there for ten years under a thick 
crust of oxide, and finally revealed it under the skillful 
and delicate hand of the Marquis d’Anselme.” 

As for the inscription, M. Philippe Berger remarks 
that the writing is archaic, and analogous to that of 
the ancient Phenician inscriptions of Egypt of the 
Psammatic epoch (671-617 B. The learned 
epigraphist deciphered therein the name of Abarbaal, 
son of Azar, preceded by a word of which the 
sense has not been determined It has been asked 
whether these small objects should be regarded as 
having a votive character or be recognized simply 


Fria, 7.—TOLLET SCENE PAINTED ON A VASE. 


as instruments for a special use. Several persons who 
have sojourned in the interior of Africa, and particu- 
larly in the equatorial regions of the Upper Congo and 
Tanganyika, have affirmed that the blacks of these 
countries use razors having the form of our hatchets. 
This assertion has led us to see true razors in these 
objects, and such an opinion is held also by scientists. 
These instruments perhaps formed part of the objects 
of the Phenician cult, since in the ruins of Carthage 
itself there have been found ex-votos of sacred bar- 
bers, and, in an inscription of Cyprus, found at Lar- 
naca (Citium) we see the “tonsoris’ forming part of 
the personnel of a temple of Astarte. We have here 
perhaps, at the same time as with the hatchet-shaped 
blades, an explanation of the very frequent presence 
of chisels in the tombs of the necropolis which we 
were exploring 

Among the other objects derived from the same 
mortuary chamber may be mentioned several pieces 
of marked bone and ivory. a small, gilded head in the 


Greek style (Fig. 5), an eardrop of glass paste, with 
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form, is surmounted by a narrow neck. A light handle 
occupies the back of the vase, which is decorated with 
a large palm leaf accompanied with two half-palm 
leaves that exceed it in height. But it is the painting 
on the front face of this lecythus that is especially 
interesting. In this we see a woman seated upon a 
stool and in process of being decorated by a slave. 
The hair has already been dressed, the arms have been 
decorated with bracelets, the right ear is provided 
with its pendant, and the servant is helping her mis- 


Fia. 9.—PLATES OF IVORY CUT OUT AND 
CARVED. 


tress to affix the second pendant to the left ear. The 
slave herself, placed to the left and seen in profile, 
also wears bracelets and ear pendants. Upon the right. 
in the field, appears a band of fabric terminated at 
each extremity by a fringe and cords. The artist 
perhaps meant to represent a girdle (Fig. 7). This 
scene is astonishingly realistic. The drawing is per- 
fect. The pose and motions are remarkably true to 
nature, and the expression is animated. The matron, 
her eyes fixed upon the slave, one hand at her ear and 
the other wide open, seems to be exhibiting an appre- 
hension of pain and to be saying to her servant: “Oh! 
please don't hurt me.” It is, as may be seen, a picture 
full of life. At first sight, the two individuals that 
compose this group appear to be painted in a light 
tone upon a black ground with metallic reflections. 
But such is not the case. The artist having deter- 
mined the position of his subjects by drawing, painted 
their contours in black. He did the same with the 
palm leaves, and filled the entire free field with the 
same color. He used black. again to fix the lineaments 
of each face and the details of the clothing by ex- 
ceedingly delicate touches and lines. This system of 
painting “en reservé” upon the light tone of the clay 
reveals great art in the decorator of this vase. In 
order to complete the effect, he employed white, and 
has painted therewith the entire stool upon which the 
matron is seated. The same color was used by him to 


Fre. 10.—EAR Fie. 11.—BUTYON AND 
DROP. CRESCENT. 


figure a sort of light cap upon the head of the two 
women, the ear pendants and bracelets, the border, 
the fringes and cords of the girdle, and, finally, be- 
hind the slave, in the field, six or seven light touches 
arranged upon a vertical line and diminishing in size 
to such a degree that the lowermost and last are 
scarcely preceptible. 

The scene figured upon this vase is truly a work of 
art. Several savants have thought that the majority 
of the paintings executed thus upon antique vases, 
particularly in Greek ceramics, reproduced the pic- 
tures of celebrated artists. The painting of our vase, 
which dates back to more than two thousand years, 
has perhaps preserved to us a copy of the picture of 
some great master. 

A terra cotta, still more remarkable than the painted 
vase, is an object of very peculiar technique (Fig. 8). 
Let us imagine a small winged genius extended for 
its entire length upon its belly in a flat basin 5 inches 
in length by 2's in width and cut off square at the 


Fie. 8—TERRA COTTA FOUND IN A CARTHAGINIAN TOMB. 


a double face, exhibiting an Egyptian head on each 
side, and a large and beautiful carnelian and an ir- 
regular cube or die of black and brilliant ferruginous 
stone marked with a triangle upon two opposite faces, 
with a peculiar sign upon another face. (Fig. 6.) 

But the most remarkable objects were two terra 
cottas, a small vase and a small figure book decorated 
with paintings. The vase is a lecythus of very fine 
clay 6 inches in height. The belly, which is of ovoid 


two extremities. The child, which is very well 
modeled, rests nonchalantly upon drapery of a beauti- 
ful blue, which emerges from beneath the body and 
covers a part of the legs. The wings are partially 
open and completely free from the edges of the vessel. 
The head, which is raised and turned to the right, 
rests with ease upon the bent left arm, while the right 
arm, which is outstretched, allows its hand to hang 
gracefully over the edge of the vessel. The execution 
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of this piece is remarkable; but what adds peculiar 
interest are the bright colors with which it is set off 
The body is colored pale red; the hair js of a darker 
red, and almost brown, and the wings are white. Upon 
the back, a delicate stripe of gold descends along the 
spinal column, bifurcates and passes over the sides. 

This curious figurine, so artistically fashioned, seems 
to be comparable as a work of art to the best terra 
cottas of the Cyrenaic period. 

Visitors to the museum can scarcely believe that this 
interesting piece came from a Punic tomb. There is 
nevertheless no doubt about the fact. It dates back, 
like the lecythus just described, to about the tenth 
century before our era. 

The objects that we have enumerated were met 
with in the upper part of the chamber before reaching 
the level of the troughs. Upon reaching the latter. 
three mirrors were discovered, two of which were 8 
and 8.8 inches in diameter. In digging them out, there 
were also found with the bones of the dead a small 
single-handled vase, three unguentaria of the usual 
form, five Punic lamps with their patera, a small 
Greek lamp with an appendage soldered to the side and 
provided with an aperture, and two pieces of black 
pottery—a cup with two horizontal handles and an- 
other with slightly raised handles. 

Other objects of bronze taken from the troughs 
were twenty-five coins, a very small ring, a seal ring 
with gilded bezel, four pins, and several long and 
narrow nails of which the extremity was bent at right 
angles. 

As for iron objects, there were found chisels, a nail, 
a seal ring with bezel, and the remains of an instru- 
ment in the form of a gouge which must have belonged 
to a strigilis. 

Two of the troughs contained bone and many ob- 
jects, two ossicles, a ferrule turned on a lathe, seven 
disks, each provided with a central circular aperture, 
which converted the two largest into rings, three 
smaller disks upon the polished surface of which were 
eight equidistant radii, and, finally, two curious ivory 
plates cut out into the form of a bust. The contour 
of the hair is denticulate, and a few lineaments, artis- 
tically placed, complete the faces and give them a 
physiognomy. These pieces must have been designed 
for inlaid work and perhaps ornamented the sides of 
a casket (Fig. 9). 

In this burial place there were also collected some 
objects of glass paste and faience, such as a mask of 
various colors, spindles with a hole through the cen- 
ter, beads derived from collars, a few amulets, and 
some shells, such as the blacks of the interior of Africa 
use in our day as money, and that are called “cowries.” 

By sifting the earth, there were obtained several ob- 
jects of a white metal that appeared to be lead. The 
principal one of these was an eardrop (Fig. 10) that, 
probably, along with the button and imperfect ring 
shown in Fig. 11, formed part of the ornaments of 
some woman.—For the above particulars and the en- 
gravings we are indebted to Cosmos. 


CONSTELLATION-FIGURES AS GREEK 
COIN-TYPES. 
By Rorert Brown, Jr., F.S.A. 


Tuat nearly the whole of our ancient constellation- 
figures are to be found as types on coins will be admit- 
ted by anyone who is familiar with the subject. But 
of course the question for consideration is, Do they 
appear so as constellation-figures. A numismatic Ram 
has no necessary connection with the zodiacal Aries. 
We should require very strong evidence to show that 
a flaming Altar contained a reference to any constella- 
tional Ara, and so on. Here, as elsewhere, everything 
is a matter of evidence; nothing must be assumed; 
everything is possible. The next step to be noted in 
the inquiry is that various constellation-figures, e. g., 
the signs of the Zodiac, have undoubtedly appeared, as 
such, on coins. The twelve Signs are to be found on 
coins of the Roman Empire, as on coins of the Emperor 
Jahangir,’ the Capricorn, as the fortunate Sign of 
Augustus, being specially prominent. Then, turning 
to the earlier Greek coins, we find that all over Hellas, 
from Italy to Pontus, constellation-figures appear as 
coin-types in astonishing number and with the greatest 
persistency. Do they, then, here appear in some cases 
as constellations? So far, this would seem to be by 
no means improbable. But several general theories of 
the origin of coin-types, exclusive of any astronomical 
connection, have been suggested. Thus, it is said that 
man put on his coins what he saw around him. He 
saw a lion, a lion tearing an ox, etc., and stamped rep- 
resentations of these on his coinage. Yes; but he did 
not see a gryphon, or a Pegasus, or a naked man with 
a club and lion-skin fighting against a many-headed 
snake and a crab. So we see that this theory will not 
enable us to explain either constellation-figures or coin- 
types as a whole. Again, it is said that man stamped 
on his coins images of trade and barter, e. g., sheep, 
oxen, goats, the silphium plant, and so on. But I fear 
that if we attempt any general explanation of ancient 
coin-types on this principle, we shall be landed in great 
difficulties. We cannot admit a trade in gryphons and 
man-headed bulls, in serpents, scorpions or eagles. We 
shall find on early coin-types, as elsewhere, symbolism 
and imitation; and if heaven can help us to understand 
them in some degree, let us not disdain its assistance. 

The use of constellation-figures as coin-types has 
been treated of, to some extent, by M. Svoronos and 
Prof. D'Arcy Thompson, and also by myself in a re- 
cent work.” But what has been said is mainly prelim- 
inary, and the subject is still almost virgin ground. 
I propose to illustrate it here by a few examples, and 
before referring to these in detail, would observe that 
I follow the descriptions of the subjects of the coins 
given by the British Museum experts. I would also 
remind the reader that nearly the whoe of the forty- 
eight ancient constellation-figures of the Greeks were 
borrowed by them from their Eastern neighbors, and 
that very many of these figures appear as constella- 
tions in the literature and art of the Euphrates Val- 


' Vide k. W. Maunder, The Zodiacal Coins of the Emperor 
Jahngir, Knowledge, July 
* Primitive Constellations, i. 161-241, 
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ley. Turning, then, to the particular examples before 
us, we find’: 

No. 1. Herakles kneeling. “Herakles, bearded 
naked, kneeling on one knee, r.”” With club, strung 
bow, and two arrows; behind, Tunny. Cyzicus. Cir. 
B. C. 500-450. Every Sign of the Zodaic, except 
Aquarius, and other constellation-figures, whether as 
such or not, appear on the coins of this city, which, 
through Miletus and Lampsacus, is connected with 
Crete and Ph. influence. We know from Panyasis of 
Halicarnassus (ob. cir. B. C. 457) that the constella- 
tion which Aratus calls the Aneeler (Engonasin) was 
called Herakles-——Ph. Harekhal (“the Traveler’), 
Among the names of this constellation are Melicartus 
( —Gk. Melekertes, Ph. Melqarth, “King-of-the-City” ), 
Malica ( = Ph. Melekh, “the King’), Palemon ( =Gk. 
Palaimon, Ph. Baal-Hamon, “the Burning-lord”) and 
Maceris ( = Makar = Melqurth). A good instance of 
the type is the fine kneeling Herakles of the Ph. 
Thasos; but the prototype is the Euphratean Gil- 
gamesh (Gk. Gilgamos, Aelian, xii. 21), the “giant- 
king,.”” who so frequently appears in Euphratean art, 
bearded, and kneeling on one knee, contending with a 
Lion, whose skin, in Hellas, he, as Herakles, wears or 
carries. In Tab. No. 83—1—18,608 “the constellation 
of the King” (Sumero-Akkadian Mul Lugal, Bab.- 
Assyrian Kakkab-Sarru) appears above “the constella- 
tion of the Scorpion,” as on our own Globe. 

No. 2. Merakles with Hydra and Crab. “Herakles 
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striking with club held in r. hand at Hydra, which 
rears up before him, and whose nearest head he grasps 
with his 1. hand; at his feet crab; over his |. arm, 
lion's skin.” Phaestus. Cir. B. C. 431-300. The story 
of the fight is told by Apollodérus (Il. v. 2). A great 
scholar once said to me that if I had tried to invent 
a tale to support my view, I could not have hit on 
anything so perfect. According to Pausanias (II. 
vi. 3), Phaestus was a son of Herakles, who taught 
the people of Sicyon to sacrifice to his sire, not as a 
hero, but as a god (Ib. x. 1). Here we note the intro- 
duction of the cult of a foreign divinity. The Hydra. 
Crab, Lion and King were known as constellations in 
the planispheres of Babylonia and Phoenicia. As I 
have shown elsewhere, they originally represented cer- 
tain archaic and pre constellational ideas. Phaestus 
was one of the most ancient cities of Crete (cf. IL. 
ii. 648), and one of the three said to have been founded 
by Minos. Sacred symbols such as these must have 
been familiar long ere they were reproduced on coins. 
Hence, we see here on a coin an archaic legend which 


* Vide Ibid. passim. 

‘As the writers I quote are not uniform in their systems 
of spelling proper names, I do not pretend to uniformity in 
the matter of this paper. Despite vehement prejudices, it ts 
much better in scientific works to write proper names in their 
original forms, e. g.. not to clothe a Greek name in a Latin 
dress, or a Babylonian name in a Hebrew or Greek dress. 1 
use the following abbreviations :— Bab. Babylonian, Vh. 
Pheenician, Gk. Greek. 

* Vide Svoronos, Types mon, des anciens, Pl. xv. 
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had already been transferred to the skies, i. e., we have 
constellation-figures as coin-types. The Lion, Crab and 
Water-snake of the modern globe preserve the story. 
King Herakles could not be placed next them, even in 
the Bab. Sphere, as he had already been located else- 
where. These obvious instances justify us in presum- 
ing a probable, or almost certain, connection between 
constellation-figure and coin-type where, at first sight, 
the evidence may: not be quite so clear. Herakles is 
perhaps the most familiar coin-type throughout Hellas. 

No. 3. Herakles with Bow, Arrow and Birds. “Hera- 
kles, naked, kneeling r., and discharging arrow; be- 
fore him two birds.” Lamia (Thessaly), B. C. 300— 
190. This scene is still better depicted on the familiar 
gem which shows Herakles, naked, kneeling on r. 
knee, Lion’s skin over his |. arm, dischargimg arrow 
at three birds fronting him in a row. Here we have 
actually a combination of five constellations, very 
much as they appear on our globe to-day, i. e., Herakles, 
the Man kneeling, discharging his Arrow (Sagitta) 
at the three birds, the Vulture (Lyra), the Swan 
(Cygnus), and the Eagle (Aquila). The ancient little 
constellation, the Arrow, affords an excellent illustra- 
tion of the mistaken views which formerly prevailed 
about these heavenly forms. The great K. O. Miiller 
tells us that there is “nothing mythological” about it, 
and that it was named from its “figure.”” Had he been 
asked, Why, then, was it not called the Lance or the 
Scepter? he could have given no answer, except that 
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men chose to call it the Arrow, which would be merely 
to repeat the fact that the ancient Greeks knew it as 
the Arrow, just as we do. As soon as we know the 
facts, we see why it was called the Arrow, and not the 
Lance or Scepter, and observe that it was altogether 
mythological. This contest of Herakles (Vide No. 4) 
had its prototype in the fight between the Bab. Meré- 
dach and the three demon birds,” i. e., the contest be- 
tween the Sun-god and the Clouds of storm and dark- 
ness. The Eagle, the Kite (—Ornis=-- Cygnus) and 
the Lammergeier appear on the Bab. Celestial Sphere 
in front of the kneeling King. The simple nature- 
myth had already in the Euphrates Valley been trans- 
ferred to the starry skies. 

No. 4. Herakles and Bird. Ob. ‘Head of young Hera- 
kles in lion’s skin. Rev. Head and neck of crested 
water-bird.”” Stymphalus (Arcadia). B. C. 431—370. 
Near this very ancient town (cf. I1., ii. 608), the name 
of which is derived from the kh. Stembal. contracted 
from Mastanabal (“prob. Clypeus Baalis.” i. e., the 
“Beotian Buckler” of Herakles), was located the scene 
of the contest between Herakles and the demon birds 
(Paus. VIII., xxii. 4). In the mythic pedigree, Stym- 
phalus is said to have been the great-grandson of 
Areas (“the Bright’ =the Bearward), son of Callisto 
(“the Most-beautiful” =the Great-bear). 

No. 5. Bear. “Bear |. walking.” Mantineia (Arca- 
dia). Before B. C. 471. Another coin shows the “type 


Vide Lajard, Culte de Mithra, Pl. Isi. 7. 
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| ountermar! tar The nymph Callisto “made 
the tars illed the Great Bear (Paus. 
iil. 3; Vide No. 4) rhe mythic legend is, of course 
astly older than the coinage 

No. 6A Pegasus Pegasos bridled with curled 
ving, walking | Corinth. 400-——-338 rhe type 
ippears on the earliest Corinthian coins, B. C. 650 
The constellation of the Horse occurs in the Eu 
phratean tar-lists and in Euphratean art rhe 
Winged horse was familiar to the maginations of 
Vesopotamians rhe creature also occurs on a well 
snown Hittite seal, figured by Wright Lajard, and 
ther and appears on coins of Lycia, and on those 


the various Corinthian colonies Sometimes, as in 
« heavens, a Demi-horse winged is shown, e. 2., on 


oins of the Ph. settlement Lampsacus (“the Passage 

‘ across the Hellespont Corinth was the abode 
Hipponods (“the Wise horseman”). commonly called 
ellerophon Ph. Baal Raphon térard) Pegasus 
is the Horse “bridled iSem. Pegah tridle™) 

No. 7 Pegasus and Fish Pegasus flying; beneath 
lolphin an adjacent constellation Syracuse, 
45. Karlier type Demi-horse and Fish, a Ph. coin of 
‘anormu A combination of Pegasus and the Fore 
nost Fish in Pisces 

No. Ram and Fish Ram kneeling | head 
turned back: beneath, Tunny Cyzicus Cir 
i450. It was supposed that the zodiacal Ram, the 
pecidem Athamantidos the Ram of \thamas 

rammuz, the Semitic Sun-god), had carried Helle 
icross the Hellespont, near the city iries has always 
been represented with reverted head. Thus, Manilius, 
i 


\urato princeps Aries in vellere fulgens 
Respicit, admirans aversum surgere Taurum 


Che Northern of the two zodiacal Fish “the Chaldmwans 
call Chelonidias,” the Tunny There was an impor 
tant tunny-fishery at Cyzicus, which would influence 
the choice of symbols 

No. 10 Ram Helle seated sideways on ram flying 


\lus (Thessaly) ¢ hoo Alos, otherwise 
\leus i. e., “Ram-town Heb. and Ph. Ayil, Bab.-Assy 
ian iluv, “Ram”™), was said to have been built by 
the hero Athamas.” The Ob. bears the head of 
Zeus Laphystius (“the Gluttonous,” i. e., the Ph. Baal 
Kronos), to whom human sacrifices were offered In 
the time of Pausanias (1X. xxxiv. |) the spot was still 


hown in Boeotia, where it was said Athamas was about 
to sacrifice Phrixos and Helle to Laphystius, when they 
eseaped from the Zeus-sent ram Kusariqqu (“the 
tam”) was the first of the Bab. Signs of the Zodiac 
This tlving Ram is plainly not a specimen of the ordi 
nary sheep, which men were supposed to put on coins 
because they saw them around, or bartered them 

No. 11 Bull and Grapes Bull standing; beneath, 
hunch of grapes Parium ( Mysia) B. C. 400-—300 
\ colony of Miletus (Vide No. 1), Paros, and Thasos, 
Vh. centers rhe Clusterers (Pleiades) are frequently 
represented in coin symbolism by a cluster of grapes 
( Ge ‘They are called a grape-cluster.” A 
‘oin of Mallos in Cilicia shows doves whose bodies are 
formed of bunches of grapes, “the dove-emblem and 
the grape-emblem of the Pleiad being here united or 
intermixed Prof. Thompson well points out the 
connection between Oinas, “a kind of wild dove” (He 
yehios), Oinos, wine, and the Semitic younah. ionah, 
love” The whole form a commingling of etymo 
logical connection and similarity of sound such as 
ymbolism delights in The Grape-cluster also appears 
on coins of Arvad and of Juba Il.. in the latter in 
tance with a five-rayed star, perhaps the Pleiad So, 
igain, on the coinage of Tauromenium (Sicily) we 
find “Bull's head Rev Grape-cluste 

No. 12. Bull and Ear-of-corn Bull standing on 


ear of corn Calchedon Cir. B. C. 400—350 rhe 
Kar-of-eorn has been from remotest times a symbol of 
the goddess Ishtar (Astarte-Aphrodite), the original 


olineal Virgo, with her star Spica Both the goddess 
ind the Bull have a primary lunar connection, and this 
exact combination of Bull and Ear-of-corn appears on 
Kuphratean cylinders of remote antiquity rhe scene 

not a bull in a cornfield, but a bull standing on a 
ingle ear of corn nearly as big as himself 


No. 13. Demi-bull Forepart of rushing bull Mag 
nesia ad Mreandrum Cir. B. C. 350—190 Another 
coin shows “Humped bull butting We have already 


met with Taurus and Pleiades (No. 11). and Taurus 
ud Spica No, 12 Here is the exact zodiacal Taurus, 
lemi, gibbous, and with bent leg The farmer would 
not notice demi-bulls and demi-horses in his fields 
rhe moon-bull is, of course, at times demi; as is the 
olar Horse, when he rises and sets, especially from 
or into the sea 


No. 14 wins Altar or shrine surmounted by 
the busts of the Dioscuri, wearing pilci. their heads 
ind shoulders appearing over the top Mantineia 
B.C. 431 70 We also find “two male figures (the 
Cabiri) standing facing, their right hands resting 
on their hips Syros Third to first century B. C 
\nother type is “Pilei surmounted by stars,” i. e., the 
fratres Helenw, lucida sidera Castor and Pollux 
rhe Euphratean name of the constellation was “the 
(jreat Tiwins | believe the Twins are sometimes rep 


resented by Harmodius and Aristogeiton, as on a coin 
of Cyzicus, a city which shows eleven Signs of the 


Zodiac on its coinage (Vide No. 1} 

No. 15. Snake-holder The Asklepias of Thrasy 
neces Epidaurus \ reproduction of the earlier 
coin-type of B. C. 323—240 rhe famous statue of the 
god, with his hand on his serpent’s head, is described 
by Pausanias (I1.. xxvii. 2) On the Ph. coinage of 
Kossura a “Cabir (Ph. Aabirim the Great-ones’’} 

lepicted serpentem tenens This personage is 

Vide Ir The Heavenly Display, Fig. Ixv 

Perret Hist. of Art in Cha i 71 Vide Fig. St 
1 

Empire of the Hittites, I'l. xvi 

Pa \ 

in Arat. Phainom 42 

Strabe, IX. v. 8 ide No. 9 

Ir Arey Thompson, Bird and Beast in Anct. Symbolism 

Vide Ro Wot The Celestial Equater of Aratos, Fig. 7 
p tt 
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the “native Ph. god’ Eshmin (“the Eighth’—of the 
Kabirim), whose name, in a trilingual Inseription of 
Sardinia,” is rendered “Asklépios” and “Aescolapeius.” 
ue was a great patron divinity of Epidaurus, and 
was there regarded as the constellational Snake 
holder 

No. 16. Cepheus Pallas and Cepheus, both armed, 
standing face to face, the goddess hands to the hero 
the head of Medusa; between them, Sterope r.. who 
holds up a vase to receive it Tegea. After B.C. 146 
Pallas, Medusa and Sterope appear in the same connec- 
tion on earlier coins. Local legend: Pallas promised 
Cepheus, son of Aleus (Vide No. 10), that Tegea should 
never be captured, and gave him one of the locks of 
Medusa as a protection for the city.” The local tradi- 
tion like so many recorded by Pausanias, is an attempt 
to explain facts, the real meaning of which had long 


been forgotten. This Cepheus, who was ultimately 
supplied with a pedigree from Lycaon (i. e., the votary 
of Zeus Lycaois) Callisto (the Great-bear), Areas 


(1 Le dieu-soleil,” and 2. The Bearward), and others. 
is really identical with the Ph. and constellational 
Cepheus We have here a remarkable picture of a 
portion of the heavens. Cepheus, who was also Baal 
Tsephon from near the Pole, 
drops, as it were, Medusa’s Head (i. e., the star Algol, 
the Ghoul,” evidently so styled from its extraordinary 
variations in brilliancy) into the vase held up by 
Sterope (“the Bright” or “Lightner”’), one of the 
Pleiades, immediately beneath 

No. 17. Virgin and Dog. Ob. “Head of Aphrodite 


of Eryx.” Rev. “Hound looking back.” Period of 
transition rown finally destroyed in the first Punic 
War \ very ancient seat of the Ph. cult of Asch 


tharth Erek-hayim (“Astarte longe vit# auctor’), 
called Aphrodite Erykine,” and, in Attica, Erigone, 
who, according to the Athenian legend. was changed 
into Virgo, and her faithful little dog, “canis ululans 


Mera,” “ Maira (“the Sparkler”), into Procyon. Dogs 
were sacrificed to the Ph. goddess ‘Aschtharth Mel 
ekhet Aschamaim (‘“‘Astarte, Queen of heaven’) 


Aphrodite Ourania. 

No. 18 Sirius Forepart of dog |. surrounded by 
rays: Sirius Ceos. Second century B.C. Very early 
coins of Carthwa, the ancient Ph. capital of the island, 
bear (1) an Amphora, which from the Bab. Cylinders 
downward is a frequent symbol of Aquarius; or (2) a 
Dolphin, the fish sacred to the Ph. Poseidon; or (3) 
a Bunch of Grapes (Vide No. 11). Local legend: Aris- 
teus prays to Zeus and Sirius against the plague. 
Other coins of Ceos bear a Star (Sirius) only on the 
Rev. The cult of astral divinities is not naturally Hel 
lenic 

No. 19. Perseus Ob. “Helmeted head of Perseus 
I Rev. “Gorgon’s head; beneath, harpa t Seriphos 
Cir. B. C. 300. Perseus was especially honored here. 
Che scimitar or sickle with which the Bab. Meréddach 
is armed in his fight against the Dragon, reappears as 
the sickle used by the Ph. Kronos against Ouranos. This 
weapon, called in Canaanite khereb, a word which the 
Egyptians borrowed in the form of kurp. is the harper 
which the Ph. Perseus uses against the Sea-Monster 
(Cetus). which latter constellation-figure appears on 
the coins of Itanos (Crete) and Agrigenutum The 
whole story of Cepheus, Cassiepeid, Andromeda and 
Perseus is Phoenician. 

Such are a few instances of Greek constellation- 
figures as coin-types How they got there is no legiti- 
mate cause for wonder Their absence from the coins 
would have been truly remarkable For, the great 
historical fact underlying the whole matter is simply 
that at an early period, long before coined money, 
Semites skilled in letters, navigation, astronomy, etc., 
invaded Hellas; and that the Greeks, the quickest of 
mankind, promptly absorbed this knowledge, repro- 


duced and bettered it The Greeks themselves were 
not naturally stellar votaries Their great Aryan divi 
nities, Zeus, Hera, Aiddéneus ( — Pluto), Demeter, 
Hestia, Hephaistos, Apollo, Athena, Artemis, Hermes, 
Pan, ete do not appear as sky-figures It is the 
Pheenician personages, Poseidon ( the Charioteer).~ 
Herakles ( the Aneeler), Eshmiin (| the Snake- 
holder), Aphrodite ¢ the Virgin). Cepheus and his 
family, Areas ( the Bearward), ete., with sacred ani- 


mals of Western Asia, e. g.. the Bear, Serpent, Horse, 
Lion, Dog, Eagle, Dolphin, ete., that we find sphered 
on high And, lastly, history, archeology. and astron 
omy unite in showing that a region of which Babylon 
was about the southern point, was the primitive home 
of most of the constellation-figures which we have 
received through the medium of Greece 

Nort The following coins are also shown on the 
Plate 

No. 6. Pegasus. Corinth. Cir. B. C. 431—338. Rev 
Head of Astarte-Aphrodite 

No. §e. Rev. Pegasus Forepart of bridled horse 
ga..oping 1 Larissa ( Thessaly) B. C. 480—450 

No. 8 Ob. Pegasus With pointed wing flying r.: 
beneath tunny Cyzicus. 450—400 

No. 14a. Twins Rev. “Altar surmounted by the 
busts of the Dioscuri |... wearing pilei, their heads and 


shoulders appearing over the top.” Mantineia. B. C 
31 

No. 15a Snake-holder. Rev. “Asklepius feeding ser 
pent from patera.” Larissa. B. C. 450-400 The 


Horse on the Ob. may be Pegasus (Vide No. 6r).— 
Knowledge 
HANDLING SCRAP BOOKS 
By A. C. Onrrin. 
fur following remarks, bearing upon the handling 
of scrap books and indexes pertaining thereto, for 


Dumaskios, Isidourou Bios, cextii 

(orp. Ins. Sem 

Vide Katas, vi Ilyginus, Poet Astron. ii. 14: ete 

aus. VIII. xivil. 4. 

The Th. Light-god (Vide Bérard, Des Cuites Arcadiens, 
Dp. 4, et seq 

Képh, the sacred “Stone Cf. Cephas. 

aus. VIII. xxiv. 6 

*‘Tivzinus, Fab. cxxx 

Vide Movers, Die Uhonizier, i, 404 

aus. Il. xviii. 1 

Vide Gruppe, Der phoinikische urtext der Kassiepeia 
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newspaper and magazine clippings, are made in a 
purely suggestive vein, with the view of placing before 
many readers a phase of office duty that not infre 
quently falls to the lot of employes who, so to speak 
‘stand close to the throne.’ it may be observed that 
certain innovations, representing tentative features 
are introduced, but, considered in their entirety, it is 
believed the suggestions will be found to embody prin 
ciples which conform strictly to prevailing practice in 
this relation, the only departures being such as arise 
from the impress of individuality. 


FILING METHOD. 


The accompanying sketch, marked “A,” affords an 
idea of the plan to be pursued in filing. This can, otf 
course, be varied to meet requirements or ideas 


CLIPPINGS ASSORTMENT. 


Marked items, after being clipped from publications 
should be assorted with due regard to book classifica 
tion adopted, chronological order being maintained as 
nearly as possible. Each batch of classified clippings 
may, pending time for filing, be advantageously de 
posited in envelopes, with appropriate pencil memo 
randa noted thereon 


BOOK IDENTIFICATION 


Each book should bear upon the face of its front 
cover, or in some other conspicuous place, a title in 
keeping with the classification adopted 


BOOK CLASSIFICATION, 


The classification given in this connection is in no 
sense detailed, nor is it intended to be comprehensive 
but is submitted as being generally illustrative of the 
scheme to be contemplated in a system built along 
lines conforming to the plan under consideration: 

1. Science—Education.—To comprise matters relat 
ing to these subjects. 

». Literature—Art.—To embrace features allied to 
these subjects. 

3. History.—To cover subjects, generally, having 
positive historical significance 

4. National—-State—Municipal.—To take in legisla 
tion, taxation and such other features as ordinarily 
pertain to these fields 
5. Transportation.—To include all matters relating 
to transportation, vehicular or otherwise—railway, 
trolley, steamboat, etc. 

6. Biography.—To be devoted to sketches of public 
men and others who have attained distinction, the 
selections being governed, of course, by individual in 
clination. 

7. Miscellaneous. — To comprehend miscellany 
such, for instance, as addresses, banquets, social events 
and other matters not properly assignable to any ol 
the other books provided for. 

SCRAP BOOKS 

Dimensions should be, say, 14 inches in length by 10 
inches in width, each book to contain about 200 leaves 
or 400 pages. The average newspaper column is about 
21 inches long by 2!,; wide. Magazines and an excep- 
tional few of the metropolitan dailies employ greater 
columnar spacing (either in length or width, or in 
both), and in these cases arbitrary filing arrangement 
will be necessary 


COMMENT ON CLASSIFICATION 


The manner of classification and treatment recited 
is of paramount importance. There is such infinite 
variety of items bearing upon as many (different sub 
jects that it would be both physically and actually 
impossible to locate them, after filing, if provision 
were not made, as far as possible, for each subject. 


SCRAP BOOK INDENING 


Value of Indexing.—In an arrangement such as here 
contemplated indexing will inevitably play a mest im 
portant part; indeed, without good, systematic indexing. 
the quest for filed clippings would involve serious de 
lays and drawbacks. It would, in fact, be almost ona par 
with the oft-mentioned feat of looking for the pro 
verbial needle in a haystack. Without such provision 
the radiant gleam of Aladdin's lamp and the mystic 
powers gleaned from Prospero’s magic book were un 
availing. In a word, accurate and methodical index 
provision is absolutely indispensable 

Loose Indexing.—The indexes should be loose—not 
attached to the classified books. Why? Because this 
treatment will admit of their transference from place 
to place, and moreover facilitate entry and examina 
tion. 

Index Identification. — The accompanying draft 
marked “D,” provides for a style of front cover in 
dorsement to meet requirements of identification 

Indexes.— Dimensions should be about 10 inches in 
length by 8 in width. The number of leaves is purely 
optional, but the space between the horizontal lining 
should not much exceed one-half inch. 

GENERAL REMARKS 

Indexing should be conducted systematically and in 
telligently—a fact to be borne in mind being that the 
index will probably be consulted by persons othe: 
than the one in charge of the work 

The foregoing observations represent, as it were, a 
mere object lesson on a little-discussed and much-lost 
track-of feature of the wide-awake public man’s “in 
side” life, which trusted employes—as, for example. 
bookkeepers and private secretaries—are often called 
upon to either personally handle or supervise. 

As will be conceived, such a filing system will be 
encyclopedic in character. 1t may be made to sweep 
the universe of public opinion and live issues, skim 
ming the cream and extracting the essence, without 
assuming cumbersome proportions. 


“A” 
CHICAGO WORLD. 
December 19, 1900 


Omaha, Neb., Dec. 18.—It is reported that consider 
able progress is being made by leaders cf local labor 
organizations toward bringing about a better under 
standing between the warring labor factions engage: 
on the big packing plant in course of construction at 
Sonth Omaha for the Chicago syndicate of packers 
who are to give battle to the hitherto invincible Big 4. 
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The new plant is already enhancing values in the 
place. Real estate is jumping up to boom figures, a 
recent small deal, devoid of special investment feat- 
ures, showing a distinct appreciation in price of fully 
fifty per cent over last year’s offerings. This, too, for 
dead levels of unimproved prairie land, whose chief 
attractions appear to be the music of visiting cyclones 
and the sportive antics of the playful prairie dog. 
The above draft is ruled to average newspaper col- 
umn width 
“BR” 
BIOGRAPHY. 
No. 1. 
“ D.” 
BIOGRAPITY.* 
Index No. 1. 


Each index will no doubt serve for several numbers 
of the serap book to which it pertains——The Book- 
keeper, 


TRADE SUGGESTIONS FROM UNITED STATES 
CONSULS. 

British Industrial Depression—The Metal Trades.— 
Since January 1, 1900, the metal trades in this coun- 
try have experienced a remarkable decline. To de- 
scribe the difference in the condition of these trades 
at the beginning and at the end of last year would be 
to contrast enormous activity and practical stagnation. 
the decline was not a feature of the entire year—in- 
deed, prices reached the highest point in April—but 
chiefly of the last six months, the reaction being spe- 
cially marked in December. The course of prices is 
instructive, although it does not tell the whole story. 
Middlesborough foundry pig iron fell from $16.54 per 
ton on December 14, 1899, to $13.62 on December 13, 
1900; Scotch warrants per ton, from $16.25 to $15.20; 
hematite warrants, from $17.76 to $16.54; South Staf- 
fordshire marked bars, from $48.67 to $42.58; steel 
rails, from $33.33 to $30.45; steel angles, from $37.72 
to $35.28; steel ship plates, from $38.93 to $32.86; tin 
plates per box, from $3.89 to $3.16. Since the middle 
of December last, there has been a further depression 
of prices all around on light orders, although stocks 
are low in most lines. On January 4, Scotch warrants 
were $13.50. 

American and German competition became sharply 
manifest early last summer, but not until autumn did 
the offers of American iron and steel at reduced prices 
come upon the market with crushing effect. What 
made the difficulty worse for British producers was 
that Germany, having bought largely from America 
in the spring and summer, became alarmed and re- 
sold here at reduced figures and also placed finished 
iron and steel on this market in competition with 
American manufacturers. The result now seen is a 
collapse of the metal trades in Scotland and the north 
of England. In the Motherwell district, the dullness 
was felt severely in November, when there was a re 
duction of 5 per cent in iron-workers’ wages and hun- 
dreds of men were suspended. Some manufacturers 
in the Barrow and Middlesborough districts, and also 
in Sheffield and Manchester, are reported to be restrict- 
ing their output. In the North of England and in 
Scotland, about one-third of the furnaces have already 
been damped down. Two important firms in the iron 
trade at Birmingham failed last week. 

By not a few observers the outlook is regarded as 
cloomy. The Edinburgh Evening News goes so far 
s to say editorially: 

“The iron and steel trades have gone from us. When 
ihe fictitious prosperity, caused by the expenditure of 
our own government and that of European nations on 
irmaments ceases, half of the men employed in these 
industries will be turned into the streets. The out- 
look is appalling. What suffering will have to be en- 
dured before the workers realize that there is nothing 
left for them but emigration. It is useless to pretend 
that this generation of workmen can ever hope to con- 
tend successfully with the Americans under present 
conditions. What are these conditions? They have 
cheaper coal and iron ore, improved tools, innumerable 
labor-saving machines, and above all, the strenuous 
efforts of the workmen to increase the output. How is 
it to be expected that our workmen, trained to regard 
restriction of output as their sheet anchor, can sud- 
denly be made to understand that it is a fatal heresy, 
and that their only salvation is an increased output 
at diminished cost?” 

In view of the depression of the metal industries, 
both the daily press and the trade papers are “taking 
stock” of existing conditions, trying to make clear 
the causes and the extent of present troubles, and seek- 
ing to discover and point out what must be done to 
bring about a change for the better. It is interesting 
to see that the press in general blames manufacturers 
for not adopting labor-saving machinery in all branches 
of production where it can be introduced, and blames 
workmen for their undisguised hostility to all labor- 
saving devices. In this line, The Hdinburgh Evening 
Dispatch says: 

“The question of foreign competition in the metal 
trades is the most serious industrial problem before 
the country in the new century, and it is so far -satis- 
factory to find that it is engaging much attention. 
To show how serious it is, we need only quote a few 
figures. In 1889, the pig-iron production of the Unjted 
Kingdom amounted to 8,322,824 tons, as against 7,603,- 
‘42 in the United States. Since that time the States 
have shot ahead, and in 1899 their production was 

3,620,703, against 9.000.000 in the United Kingdom. 
In steel production the contrast is much greater. In 
S90, the United Kingdom produced 3,679,043 tons of 
steel and the States 4,277,071; in 1899, tae respective 
figures were 5,000,000 and 10,640,000, the States thus 
producing more than double the quantity produced in 
the United Kingdom. American exports are increas- 
ing at an even greater ratio. In 1890, the States ex- 
ported iron and steel to the value of $25,542,000; last 


: Lng period of time covered will both serve memory and facilitate 
search, 
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year the value was $105,690,000.* Their exports to 
Great Britain now include pig iron, steel billets, steel 
rails, steel plates, structural steel, wire rods, wire 
nails, cast-iron pipes, besides machines of all kinds. 
In face of facts like these, it will no longer be possible 
for English engineers to continue the old method of 
‘one man, one machine,’ unless, indeed, they are will- 
ing to acquiesce in the gradual exiinction of their in- 
dustry.” 

A “Traveled Scot” has contributed to The Edinburgh 
Evening News an article in which he makes it appear 
that there is only one solution of the grave problem be- 
fore certain branches of manufacture in this country, 
and that is, removal. He says: 

“At present, the American iron and steel makers are 
able to compete with the European manufacturers, not 
only in South America, Africa, India, Australia, China 
and Japan, but they are able to take contracts in Great 
Britain at prices considerably lower than ‘hose quoted 
by British producers. This competition is compara- 
tively new, and some writers seem to think that it is 
not serious. There seemed to be ground for their be 
lief, ac 'east their argument was plausible, when Amer 
ica was passing through the recent great trade depres- 
sion, and when the home demand had fallen to small 
dimensions. Those holding such a comfortable view 
must be awakening from their dream of security now 
that the United States is in a most prosperous condi 
tion, with a larger home demand than ever, and yet 
competes more keenly than ever for the contract of the 
foreign iron and steel trade. 

“The question naturally arises, What will the result 
be? Steel rails are a finished article, but steel billets, 
angles, and plates are the raw material for many manu- 
factures. Will British manufacturers continue long 
to handicap their business with the freight, insurance, 
and transfer charges on their raw material, when they 
can economize by moving their field of operations to 
their source of supply? The question of labor is com- 
paratively a small matter, for it is well known that the 
tendency of labor is to move to where raw material 
and facilities for its exploitation exist It appears 
reasonable to think that the British manufacturer and 
shipbuilder has before him competition in which he 
will be handicapped by freight and other charges, and 
he will have to consider whether he can stand it, or 
whether he should ‘take time by the forelock’ and 
get into a new field before it is well occupied by com- 
petitors. If reports in newspapers are true, some Brit 
ish manufacturers have already taken this view of the 
situation, and are making preparations for a change 
that bodes no good to Great Britain.” 


Technical BEducation.— Another engineering de- 
ficiency, according to most writers, is the lack of ‘prac- 
tical instruction in the industrial arts. It is the ac- 
cepted opinion here that in the matter of technical 
education, Great Britain is far behind the United States 
and Germany. On this subject, a correspondent of 
The Glasgow Herald gives the Scottish public the fol- 
lowing information: 

“Again, the relation of the man to the master is im- 
portant. In America it is one of mutual advantage. 
If a man has shown that he can learn well and work 
well, he gets every encouragement; he is not as a 
rule bound down to a fixed wage that any average 
workman can easily earn, but is paid for what he can 
do, and facilities are given him to gain further experi- 
ence. The expense of his technical education is often 
borne by his employer. The success of this process of 
mutual advantage is one of the chief reasons why 
America is the home of inventions and typical land of 
progress. The leading engineering firms always train 
their men with the utmost care. They require, first 
of all, that the would-be apprentice shall be not less 
than eighteen years of age, and that he shall produce 
evidence of having had a sound general education, and 
thereafter they undertake to teach him the whole 
science of his chosen craft, at machine, at bench, and 
in every variety of tool work throughout all the dif- 
ferent shops. 

“No effort seems to be spared to make the conditions 
of the work acceptable to the workmen. Men and 
youths are specially told off to carry machine parts 
from one place to another, and there are laborers who 
are constantly engaged in keeping the shops clean and 
free from litter. Labor-saving machinery and auto- 
matic machinery are everywhere in evidence, and the 
general use of these, more especially of automatic ma- 
chines, is of very great importance. So long as engi- 
neers in Great Britain are under the necessity of work- 
ing one man one machine they have no chance against 
their American brethren. At the works of the Sturte- 
vant Engineering Company, for example, one man 
works six lathes, and at the works of the Yost Type- 
writer Machine Company one man superintends eight 
automatic machines. At the works of Pratt & Whitney, 
at Hartford, a man may be seen working at one time 
a planing machine, a drilling machine, and a shaping 
machine; another man minding two cutting-off ma- 
chines; another working five special lathes fitted with 
stop; and men will willingly work ten turret-head 
automatic machines at one time. At the Hartford 
Screw Nail Works, one man will superintend as many 
as eighteen machines. 

‘There is yet another reason why the Americans 
are at present ahead of us. The educational institu- 
tions in America are of two kinds: First, there are 
the large schools, colleges, and universities, like our 
own, to which the youth goes before entering on his 
life’s work; and, second, there are schools and col 
leges at which the ordinary workman may study all 
the arts and sciences bearing on his particular craft, 
often without paying any fee. In the State of Min- 
nesota, for example, the whole course of education 
from school to university is free to all. There are 
throughout the country so many institutions founded 
by ‘eaptains of industry’ for the advancement of 
technology that almost every workman can find close 
at hand some such place where he receives all necessary 
aid for his advancement in the technical knowledge 
required for his special work. 

“The liberality of rich American citizens in the foun- 
dation and endowment of such institutions is a potent 
factor in the educational development of the nation, 


* Note by the Bureau of Foreign Commerce.—In the fiscal vear ending 
June 30, 1900, our exports of irou and steel were valued at $121,858,344, 
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and even the most progressive of European countries 
cannot show such rich provision for the advancement 
of learning, especially in its application to the indus 
trial arts. Nor is this generosity merely posthumous: 
it is-often accompanied by a living personal interes! 
and control. As examples of it we may particularly 
mention the Pratt Institute, Brooklyn; the Drexel 
Institute, Philadelphia; the Armour and Lewis Insti 
tutes, Chicago; Webb's Academy for Shipbuilders, New 
York; the splendid buildings and equipment of the 
mechanical, physical, and chemical departments of the 
McGill University, Montreal; the Leland Stanford 
Junior University, California; and the new University 
otf Chicago. The total value of the property held hy 
such colleges and universities amounts to the enormous 
sum of ¢57,727,434, and their total income is nearly 
15,000,000." 

The Coal Question.—Whatever the British manufac 
turer may think about the various difficulties which 
expert economic writers find confronting him at this 
time, | am of opinion that the fuel question disturbs 
him more than anything else. He may not give dus 
weight to the technical advice and notes of warning 
which come from his able instructors in the public 
press, but he cannot shut his eyes to the meaning of 
$3.50 coal. For a year or more, the item of fuel has 
been a heavy burden to iron and steel makers and to ail 
other manufacturers. They might suffer their recent 
and present embarrassments with equanimity, if the 
future offered a better prospect. Coal has fallen some 
what and may fall somewhat more. But wili it ever 
be cheap again? This, I take it, is tne gravest question 
before the majority of British manufacturers. All coal 
deposits in Great Britain are known, and there are 
few fields that have not been worked for a long period 
Prominent mining engineers predict that the work 
able seams of coal in Scotland will be practically ex 
hausted in twenty-five years and that the best of the 
coal in several English counties will not last longer 
than 1930. For ten or fifteen years, production has 
been increasing at a rapid rate. In 1900, the output 
in Great Britain was considerably more than 200,000, 
000 tons, of which nearly one-fourth was exported. 

Three years ago the president of the Institute of 
Mining Engineers, at the annual meeting in London, 
strongly advocated an export duty of 12 cents per ton 
on coal Nothing came of this proposition. It ap 
parently awakened no interest among manufacturers 
The high prices of coal that have prevailed during the 
past eighteen months have served to attract earnest 
attention to the fuel question which has long been 
discussed by mining engineers. An indication that the 
subject has at last excited lively concern outside of 
the circle of mining experts is found in the action 
recently taken by the council of the South of Scotland 
Chamber of Commerce. At the half-yearly meeting 
of the council, in Galashiels, December 24, resolutions 
to be submitted by members of the chamber for dis 
cussion at the annual meeting of the Associated Cham 
bers of Commerce in London, in March next, were con 
sidered. Among the resolutions proposed and adopted 
was the following: 

“Resolved, That as the future of Great Britain lies 
in the power of its manufacture, it is expedient that 
the question of the continued exportation of coal should 
be considered and a decision arrived at.” 

In the remarks which were offered before the vote 
of approval, the opinion was expressed that this coun 
try “was making a great mistake in exporting so much 
coal."". One member, Mr. C. J. Wilson, the mover of 
the resolution, said that “before many years the price 
of coal will be very much higher.’—Rufus Fleming, 
Consul at Edinburgh. 


Irish Demand for Coal-Discharging Apparatus.-—Act 
ing Consul-General Westacott writes from london, 
February 1, 1901: 

I am in receipt of an inquiry for names of American 
firms supplying machinery and appliances for the me 
chanical discharge of coal from ships. Any firm wish 
ing to communicate on this subject shou!d address the 
secretary of the Londonderry port and harbor, Lon- 
donderry, Ireland, 


How to Sell Goods in Germany.—Consu! Hughes re- 
ports from Coburg, January 21, 1901: 

I have already called attention to the necessity of 
sending bright salesmen, with a thorough knowledge 
of German, if we wish to introduce American goods into 
this country. This is especially true of the grocery 
and notion lines, which, if properly introduced, would 
find a well-paying market Most American concerns 
prefer to send their goods through the German middle- 
man, with the result that their sales are not large and 
the German market is flooded with worthless and im- 
practical imitations of first-class American goods, It is 
useless to simply show goods in one large city: where 
the display will do the most good is in the small cities 
and towns. As an illustration of how goods introduced 
in this Way will sell, an agent from Charleston, S. C., 
came here with peanuts and pop corn. He had been 
told that he would do no business here, as the place was 
too small; but he sold out his stock in just three hours 
and had to telegraph for extra supplies. 


INDEX TO ADVANCE SHEETS OF CONSULAR 
REPORTS. 
No. 970. February 25. Flour in China—German Steamships for 
American Trade— Finances in Gnadeloupe, 


No. 972. February 27. -Manvfacture of Cocoanut Butter m 
Mannheim— Production of Sugar in Spain— Electrical Railway Develop. 
ment in Germany—Stamped Documents in Russia— Decline in German 
Textile Industry — Acetylene Search Lighte in Sweden 


No, 973. February 28.—Eleetric Tramways in Cardiff— Klectric 
Lighting for German Ships— Mineral Development of Nova Seotia 
Electric Street Railway in Mannheim—American Electric Trame in 
Anackland— Commercial Oxygen, 


No, 974. March 1. German Interest in Central America— Frand 
wient Canned Goode in Mexico—Fishe ies of Canada—*Gaslight ve 
Electnecity—Gas and Eleetric Light in Canada Duties in the Canary 
Islande. 


No, 975. March 2.—Minerals in the Ural Mountains—Hog Rréeties 
in China— German Optical and Plate Glase lndastry—German Mining 
Syndicate in Spain—Nobel Peace Prize—Electrical Works in Amster. 
dam. 


The Reports marked with an asterisk (*) will be published in the Scren- 
TIFIC AMERICAN SUPPLEMENT. Interested partics can obtain the other 
Reports by application to Bureau of Foreign Commerce, Department of 
State, Washington, D.C., and we suggest immediate application before the 
supply is exhausted. 
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TRADE NOTES AND RECEIPTS 


Bafervescent Oils According to a German patent, 
effervescing fat oils (e. g., cod-liver oil, castor oil, or 
olive oil) are produced by impregnating them with 
liquid carbonic acid under pressure and with cooling. 
Thus a sparkling carbonic medicine, of a pleasant, 
prickling taste, is obtained. Besides, the carbonic acid 
prevents the oils from spoiling. Pharmaceutische 
Rundschau. 

Vienna Shce Blac ing.—Mix 3% kilos of prussiate of 
potash dissolved in 90 liters of water with 80 grammes 
of nitric acid and add a solution of ferric nitrate, as 
long as a precipitate is forming. Of this deposit, mix 
2 kilos with a mass consisting of bone black 4 kilos, 
fish oil 750 grammes, sirup 2 kilos and finally add 
625 grammes of sulphuric acid, mixed with 2 kilos 
of water.—Seifensieder Zeitung. 


According to Experiments conducted by Prof. Riet- 
schel at the Royal Technical High School in Charlot- 
tenburg, painted surfaces or heating apparatus give off 
considerably less heat if painted light and with high 
gloss, than if given a dark, dull coating. Very useful 
for this purpose has been found the so-called “Schup 
penpanzer”™ (scaly coat of mail) paint, which excels in 
“xreat permanency and the ability of conducting heat 
Praktischer Wegweiser 


Substance Resembling Celluloid.—A transparent, cel- 
luloid-like substance which is useful for the production 
of plates, tubes and other articles, but especially as 
an underlay for sengitive films in photography, is pro- 
duced by dissolving 1.8 part, by weight, of nitro-cellu 
lose in 16 parts of glacial acetic acid, with heating and 
stirring and addition of 5 parts of gelatine After 
this has swelled up, admix 7.5 parts, by weight, of alco 
hol (96 per cent), stirring right along. The sirupy 
product may be pressed into molds or poured, after 
further dilution with the said solvents in the stated 
proportion, upon glass plates to form thin layers. The 
dried articles are well washed with water, which may 
contain a trace of soda lye, and dried again Photo 
graphic foundations produced in this manner do not 
change, nor attack the layers sensitive to light, nor 
do they become electric, and in developing, they re 
main flat.—Chemiker Zeitung. 

Recipes for Cold-Stirred Toilet Soaps — 

Coconut oil. 30 «kilos. 

Castor oil 3 kilos. 

Caustic soda lye (38 degrees) 17's kilos. 
PINK SOAP 


Pink No. 114. . 10 grammes. 
Lemon oil. 60 grammes 
Cedar-wood oil. 60 grammes. 
Citronella oil 50 grammes. 
Wintergreen oil. 15 grammes 


PALE YELLOW SOAP 


Orange No. 410 10 grammes. 
Citronella oil . 60 grammes 
Sassafras oil 60 grammes 
Lavender oil. 15 grammes 
Wintergreen oil. 15 grammes. 
Aniseed oil . 25 grammes 


BROWN SOAP 


Brilliant brown No. 55 . 60 grammes. 
Lavender oil. 60 grammes. 
Citronella oil 15 grammes 
Sassafras oil. . 30 grammes. 
Clove oil .... 60 grammes. 
Petit grain oil 15 grammes 


LILY OF THE VALLEY SOAP 


May green No. 33 : 20 grammes. 
Linaloa oil F 200 grammes 
Iris oil 10 grammes. 
Neroli oil 10 grammes 
Sandalwood oil... 15 grammes. 
Aniseed oil : 15 grammes 


Clove oil. 5 grammes. 


LILY MILK-SOAP 


Lavender oil 60 grammes. 
Bergamot oil 60 grammes. 
Linaloa oil ' 75 grammes 
Geranium oil (African) 30 grammes. 
Tincture of musk (1:50) 120 grammes. 
Spirit .. 500 grammes. 
MIGNONETTE SOAP 
Reseda green 25 grammes. 
Geranium oil (African) 40 grammes. 
Iris oil.. 20 grammes 
Almond oil (artificial) 15 grammes 
Tincture of musk 50 grammes. 


HELIOTROPE SOAP 


Orris root powder ‘ 150 grammes. 
Tolu balsam 80 grammes. 
Peru balsam. . ‘ 60 grammes. 
Vanillin grammes 
Coumarin nad 15 grammes. 
Palmarosa oil.. 160 grammes. 
Almond oil (artific ial ) 4} grammes. 
Petit grain oil 50 grammes. 


PEACHE BLOSSOM SOAP 


Pink (rosa), No. 114 15 grammes. 
Clove oil... 7 50 grammes. 


Lavender oil 
Thyme oil 
Cassia oil 


grammes. 
grammes. 
grammes. 


Bergamot oil grammes. 
ORANGE SOAP 
Orange, No. 410 20 grammes. 
Citronella oil 100 grammes. 
Lemon oil. 50 grammes. 
Orange ether ome 110 grammes. 
PATCHOULY SOAP 
Brown (oil color) ; 200 grammes. 
Patchoulv oil 120 grammes. 
Lemon oil 20 grammes. 
Sandalwood oil . 20 grammes. 


Bergamot oil , 60 grammes. 
—E. Georget, in Seifensieder Ze itung, No. 5, 1900, 
p. 504, 
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VALUABLE BOOKS 


JUST PUBLISHED. 
The Progress of Invention in the Nineteenth 
Century. 


By EDWARD W. BYERN, A.M. 


. Mlustrations. Price by Mail, Post paid. 
Half Red Morocco, Gilt Top, 


The most important book ever published on vention and discovery. 
It is a8 readable as a novel, being written in popular sty 

The book gives a most comprehensive and coherent ac mnt of the pro- 
vress which distinguishes this as the “ golden age of invention,” resulting 
in industrial and commercial development which is without precedent, 
A chronological calendar of the leading inventions is one of the most im- 
portant features of the book, enabling the reader to refer at a glance to 
important inventions and discoveries of any particular year. The book is 
printed with large type, on tine paper, and is elaborately illustrated with 
400 engravings and is attractively bound. 


EXPERIMENTAL SCIENCE. 


By GEORGE M. HOPKINS. 


This ia a book full of interest and value for teachers students yam ethene 
who desire to impart or obtain a practical knowledge of Phy 
This splenc aid work gives young and old something worthy nf thought. 

1 thousands of men in the choi a career. It will give 

anyone information that will enable him to comprehend the 
wreat improvements of the day It furnishes suggestions for hours of in- 
structive recreation 

ahh edition. Revised and enlarged. pages. SW illustrations. Ele- 
wantly bound in cloth. Priee, by mail, postpaid, $4.00; Half Morocco, 
85.00. 


Large Octavo, 40 Pa 


HE SCIENTIFIC AMERICAN 
Cyclopedia of Receipts, Notes and Queries 


os Edited by ALBERT A. HOPKINS. 


This splendid work contains a careful compilation of the most useful 
Receipts and Keplies given in the Notes and Queries of correspondents 
as published in the SCIENTIFIC AMERICAN during the past fifty years, 
together with many valuabie limportant additions. 

Over twelve thousand selected receipts are here collected: nearly 
every branch of the useful arts being represented. Itis by far the most 
comprehensive volume of the kind ever placed before the public. 

12.40 receipts. TM pages. Price $5 in cloth; $6 in sheep; $6.50 in 
half moroceo post 


A COMPLETE ELECTRICAL LIBRARY. 


By Prof. T. (CONOR SLOANE. 


An inexpensive library of the best books on Electricity. Put up ina 
neat folding box For the student, the amateur. the workshop, the 
electrical engineer, schools and colleges. Comprising five books as follows 


Arithmetic of Electricity, 38 pages sone 
Klectric Toy Making, 10 pages es oe 1.00 
How to Become a Successful Electrician. 189 pages cove 
Standard Electrical Dictionary, (@2 pages 
Electricity Simplified, 158 pages eee os eee Loo 


Five volumes, 1.4)! pages, and over 450 illustrations. 
A valuable and indispensable addition to every library. 

Our Great Special Offer..We will send prepaid the above five 
volumes, handsomely bound in blue cloth, with silver lettering sh, in- 
closed im a neat folding box, at the Special Reduced Price of s 
tor the complete set. The regular price of the tive volumes is $7.0 


MAGIC 
Stage Iflusions and Scientific Diversions, including Trick 
Photography. 
By A. A. HOPKINS. 


The work appeals to old and young alike, and it is one of the most 
attractive holiday books of the year The illusions are Ulustrated by the 
t class of engravings, and the exposes of the tricks are, in many 
furnished by the prestidigitators themseives. Conjuring, large 
Hlusions, fire-eating, sword-swallowmge, ventriloquism, mental 
mawic, ancient magic, automata, curious toys, stage effects, photographic 
tricks, and the projection of moving pl “raphe are all well described 
snd illustrated, making a handsome volum It is tastefully printed and 
bound Acknowledged by the profession a be the Seecne Werk on 
Magic. pages. 42) illustrations. Price $2.50. 


AN AMERICAN BOOK ON 


Horseless Vehicles, Automobiles and 
Motor Cycles. 


OPERATED BY 


Steam, Hydro-Carbon, Electric and Pneumatic Motors. 
By GARDNER BD. HISCOX, 


This work is written on a broad basis, and comprises in its scope a fall 
iMustrated description with details of the progress and manufacturing ad- 
vance of one of the most important innovations of the times, contributing 
to the pleasure and business convenience of mankind 

rhe make-up and management of Automobile Vehicles of all kinds is 
liberally treated, and in a way that will be appreciated by those who are 
reaching out for a better knowledge of the new era in locomotion . 

‘he book is upto date and very fully illustrated with various types of 
Horseless Carriages, Automobiles and Motor Cycles, with details of the 
same. Large 5vo. About 49 pages. Very fully illustrated. Price 83.00, 
postpaid. 


GAS ENGINE CONSTRUCTION. 


By HENRY V. A. PARSELL, JR... Mem. A. L. Elec. Eng., and 
ARTHUR J. WEED, MLE. 


PROFUSELY ILLUSTRATED. 


This book treats of the subject more from the standpoint of practice 
than that of theory. The principles of operation of Gas Engines are 
clearly and simply described, and then the actual construction of a half- 
horse power engine is taken up. 

First come directions for making the patterns; this ts followed by all 
the details of the mechanical operations of finishing up and fitting the 
castings It is profusely Ulustrated with beautiful engravings of the 
actual work in prowress, showing the modes of chucking, turning, boring 
and finishing 7 parts in the lathe, and also plainly showing the lining up 
and erection of the engine 

Dimen ed working drawings give clearly the sizes and 
torms e various details, 

The engine, with the e xeeption of the tly-wheels, is designed to 
be mac a simple eight-inch lathe, with slide rests. 

"he book closes with a chapter on American practice in Gas Engine 
design and gives simple rules so that anyone can figure out the dimensions 
of similar engines of other powers 

Every illustration in this —— is new and original, having 
been made expressly for this wo 

Large 8vo. About U0 pages. Price 2.50. post paid, 


MECHANICAL MOVEMENTS, 


Powers, Devices, and Appliances. 
By GARDNER D. HISCOX, 


A Dictionary of Mechanical Movements. Powers, Devices and Appli- 
ances, embracing an illustrated description of the greatest variety of 
mechanical movements and devices in any tanguage. A new work on 
illustrated mechanics, mechanical movements, devices and appliances, 
covering nearly the whole range of the practical and inventive field, for 
the use of Machinists, Mechanics, Inventors, Engineers, Draughtsmen, 
dents and all others interested ~ any way inthe devising and opera- 
yn of mechanical works of any kin 

Large 8vo. 400 pages Price 83. 


Liquid Air and the Liquefaction of Gases. 


By Prof. T. CONOR SLOANE. 


This book contains the full theory of the subject. It gives the entire 
history of the Liquefaction of Gases from the earliest time to the present, 
and contains an illustrated description of all the experiments that have 
excited the wonder of audiences all over the country. It is a logical 
explanation and application of the principles of liquefaction, a history of 
the theory, discovery and manufacture of liquid air. A book that renders 
simple one of the most perplexing chemical proviems of the centur 
Startiing developments illustrated by actual experiments. It is not onie 
a work of scientific interest and authority, but is intended for the general 
reader, being written in a popular style- easily understood by everyone. 

%S pages. With many illustrations. Price $2.50. 


cw Pull descriptive circulars of above books will be mailed free upon ap- 
plication. 


MUNN & CO., Publishers, 361 Broadway, N. Y. 
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Automobiles 


The SCIENTIFIC AMERICAN for May 13, 1899, is 
devoted mainly to illustrations and detailed de- 
seriptions of various types of horseless vehicles. 
This issue also contains an article on the mechanics 
of the bieyele and detailed drawings of an automo- 
bile tricycle. Price 10 cents. 

The following copies of the SCIENTIFIC AMERI- 
CAN SUPPLEMENT give many details of Automo- 
biles of different types, with many illustrations of 
the vehicles, motors, boilers, ete. The series wake 
a very valuable treatise on the subject. The num- 
bers are: 732, 979, 993, 1053, 1054, 1055, 1056, 1057, 
1058, 1059, 1075, 1078, 1080, 1082, 1083, 1099, 1100, 
1113, 1122, 1178, 1195, 1199, 1206, 1210. SuPPLE- 
MENT No. 1229 contains a highly interesting article 
giving full data as to operating costs of horse and 
electric delivery wagors in New York city. Price 
10 cents each, by wail. For sale by all newsdeal- 
ers, or address 

MUNN & CO., Publishers, 


301 Broadway, - New York City. 


BUILDING EDITION 


OF THE 


SCIENTIFIC AMERICAN. 


Those who contewplate building should uot fail to 


subscribe, 
ONLY $2.50 A YEAR. 


Semi-annual bound volumes $2.00 each, yearly 
bound volumes $4.50 each, prepaid by mail. 

Kach number contains elevations and plans of 
variety of country houses; also a handsome 


COLORED PLATE. 
SINGLE COPIES - - - - 25 CENTS EACH, 
MUNN & CO, 36! Broadway, New York. 


PATENTS! 


MUNN & CO.. in connection with the publication of 
the SCIENTIFIC AMFRICAN. continue to examine im- 
provements, and to act as solicitors of Patents for In- 
ventors. 

In this line of busincss they have had over fifty years’ experience. and 
now have unequaled facilitws for the von of Patent Drawings 

cifications, and the prosecution of ations for Patents in the 
United States, Canada, and Forcign Countries. Messrs. MUNN & CO. also 
attend to the preparation of Caveats. Copyrights for Books I'rade 
Marks, Reissues, Assignments, and Reports on Infringements of Patents 
All business intrusted to them is done with special care and promptness, 
on very reasonable terms. 

A pamphlet sent free of charge on application containing full informa- 
tion aboat Patents and how to procure them : directions concerning Trade 
Marks, Copyrights, Designs. Patents. Appeals, Reissves, Infringements, 
Assignments, Rejected Cases, Hints on the Sale of Patents, ete 

We also send, free of charge, a Syropsis of Foreign Patent Laws showing 
the cost and method of sec uring patents in all the principal countries of 
the world 


MUNN & CO., Solicitors of Patents, 
361 Broadway, New York. 
BRANCH OF FICKS.--No. 625 F Street, Washington, D. CG 
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